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/ pull reaming 





provides 
wide capacity range 





for small to medium work 


Table Stroke 
Boring Stroke 
Table Pad 
Cross-Slide Stroke 


Cross-Slide Table Pad 


Entire cam unit and drive swings out on 
hinged panel for easy access. Locating pads 
on panel and base assure positive location of 
cams at all times. Wipers clean cam surfaces 
just prior to contact point of am and fol 
lower at which point continuous tubrication 
is applied 


Heald Model 2715 
1 Operated Bore Mati 


ryyiuis new addition to the Heald line is designed 
| for continuous, high-production Borizing of 
work where cam type operation and control are 
desirable, Table and cross-slide feeds are con 
trolled by separate cams located in the machine 
base, each cam being so contoured as to provide 
the desired cycle. The cross-slide cam can also be 
arranged to operate cross-feed units or feed-out 
quills. By appropriate design of table and cros 
feed cams, any combination of straight, taper or 
contour boring, turning, facing or grooving opera- 
tions can be performed. For complete information, 


send for a copy of Bulletin 2-2215, (7 PAVS 70 COME 70 HEALD / 





THE HEALD MACHINE COMPANY & 


Subsidiary of The Cincinnati Milling Machine Co 





Worcester 6, Massachusetts 
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JOE iS DETERMINED TO SEE 
EVERY STEP OF THAT 
PRECISION CUTTING JOB, 








WE'D SAVE MONEY BY 
GETTING HiM SOME 
TRANSPARENT SUNICUT. 





For precision cutting... 


TRANSPARENT SUNICUT OILS ASSURE 


YOU GOOD VISIBILITY, PEAK PRODUCTION 


Transparent Sunicut” oils, including heavy-duty and 


v . binee > 
Transparent Sunicut oils assure excellent finish 
in critical operation at close tolerance (,00d 


bility peeds production 


dual-purpose oils, are available in many grades to suit 
your specific needs, They give outstanding results...espe- 
cially where precision cutting is required. 


Their transparency takes the “blinders” from work 
that needs close watching, permitting close product con- 
trol, faster production, lower unit cost. Machine operators 


like Sunicut’s “cleanliness.”’ Most important, transparent 


Sunicut oils assure you of good finishe 8. 
For full information about Sunicut cutting oils, call 


your Sun representative, or write to SUN OIL COMPANY, 
Philadelphia 3, Pa., Dept. TE-9. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY <cqunp 


Philadelphia 3, Pa. 


In Canada: Sun Oil Company Limited, Toronto and Montreal 
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Engineer 
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Using Common Language 


Common language is a requisite to understanding and is useful 
in overcoming prejudices of others. It is especially helpful in 
influencing others in decisions regarding engineering information. 
loo often engineers use their specialized jargon, impressing many 
people with the thought that they are deliberately trying to con- 
fuse. Often, the charge of professional secrecy is made against 
the engineer who uses language unfamiliar to others. Seldom, 
however, is it his intent to confuse or confound. He has merely 
become careless in his anxiety to “sell” his findings and favorably 


influen e others. 


For instance, stastical quality control methods are successful 
in plants like the Hoover Co. because engineering jargon is care 
fully kept within the quality control department. Operators and 
shop personnel, however, are well informed as to quality of pro 
duction. Simple bar charts replace complicated charts and cal 
culations. There is no question about interpretation Everybody 
understands because a common language is employed. There is 
no distrust and feeling that the engineer is living in a world 


unto himself 


Language is a tool for all professions. It is the basic common 
denominator of communications. Time spent in mastering its 
effective use is as important as engineering proficiency because 
development and progress are dependent upon recorded engineer 


ing intormation 


The engineer's problems mean little to others. What thei: 
solutions will accomplish in terms of saving money, eliminating 
work, reducing production time, or making life more enjoyable 
is of vital interest to everyone affected. It is important therefore 
that he use the common language effectively and convincingly 
so that his recommendations receive consideration and earn the 


confidence they deserve 


AJ 


EDITOR 





ACCURACY you can trust at 


P Plain Cylindrical Plug Gages 
a price you can afford... a eee 
Taper Plug and Ring Gages 


Master Setting Disks 


CONTROLLED DIMENSIONAL STABILITY Plain Cylindrical Ring Gages 


guarantees the accuracy... Adjustable Limit Gages 
Thread Gages 


LONGER WEAR LIFE makes Thread Checking Equipment 
Pipe Thread Gages 
your gage dollar go farther... 


YOUR THREADWELL DISTRIBUTOR NOW 


THREADWELL TAP & DIE COMPANY 
Greenfield, Mass., U.S.A. 


FOR FURTHER INFORMATON, USE READER SERVICE CARD; INDICATE A-9-4 The Tool Engineer 





MASTERS and PADS 


FOR BETTER PERFORMANCE — BETTER PRODUCTION 


AND 











Styue “S$” 


Master COLLETS and Paps 


The Only Master Collet with 
No Work Pressure On The Screw 


Available For: Cleveland-Cone 
Greenlee—Gridley and Acme-Gridley 
National Acme—New Britain 
Warner & Swasey 


Write for FREE Bulletins 


Strie “B” 


4 Master Feeo FInGers and Paps 
No Screws — No Pins 
Available For: Brown & Sharpe 
Cleveland—Cone—Davenport—Greenlee 
Gridley and Acme-Gridley—National Acme 
New Britain—Warner & Swasey 


Elmira, Boston, Atlanta, New York, Hartford, Philadelphia, Rochester, N. Y., Dayton, Detroit, Minneapolis, Chicago, 
St. Louis, Oakland, Los Angeles, Toronto, Montreal 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


September 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-5 





Unique Combination of Snyder Special 
Two or Four Barrel Intake Manifold 
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Transfer Machines Processes Either 
. Castings from Rough to Finished Parts 


Cembination of two special transfer milling machines in 
parallei, with automation, feeding into one special transfer 
drilling machine gives production of 136 pieces per hour 


Special Features of Snyder Machines Nos. 55-60 and 55-61 


1. Machine line handles two or four barre! mani- 3. Individual electrical panels and hydraulic 
folds, random intermixed; sensing devices units for each segment. 
automatically instruct the proper drilling and 
tapping units. 4. Wing bases, sections, spacers and risers stand- 
ard throughout for easy adaptation to future 


. Part rotated vertically 180° and horizontally 
part changes. 


180° in various stations to present various 
faces to the tools. 5. J.1.C. Standards. 


6. Machine arranged for individuval control of heads and fixtures. 


























TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


32 Years of Special Machine Jools with Automation 














The recently developed LANDIS Method 
for precision rolling of taper pipe 

threads is shown at the Mac-It Parts 
Company, Lancaster, Pennsylvania, in 
the production of pipe plugs. 


1/2” 14 pitch American Standard Taper 
Pipe threads are being rolled 9/16” 

long to dry seal specifications on 4140 
steel (207 Brinnell). The #22GA 
LANROLL Attachment (with a pipe range 


‘of 1/8” to 1”) is used in the third 


position on a National Acme Bar Automatic 
45,000 pieces are threaded with 
each set of rolls. 


lo produce the taper, the rolls of 

the LANROLL Attachment are supported 
on carbide shafts inclined to the 

required thread taper. This design 
enables the use of parallel rolls (see 
diagram) which reduces slippage between 
the workpiece and rolls. With reduced 
slippage, roll life is materially 

increased. In addition, attachment 
stabilization (limited sidewise movement) 
is greatly improved to permit rolling 
directly to a shoulder with safety 


A highly desirable design feature of the 
LANROLL Attachment ts the ability to 
remove the attachment from the 

shank by simply withdrawing the shank 
pin. By this means, machine tooling 
changes or attachment servicing can 

be accomplished without disturbing the 
original set up This same 

construction facilitates, through the 

use of a gage, a precision, sale 

means for locating the attachment on the 
tool slide in respect to the high point 

of the machine’s feed cam. Also, it 
allows attachment tipping to avoid 
indexing interference on screw machines 
having a limited tool slide movement 
The same LANROLL Attachment 

will produce either straight or taper 


with the 
attachment 


be | 


threads by using the proper rolls 

and an important but limited amount 
of auxiliary equipment. They 
provide wide range coverage while 
retaining the rigidity of a 
non-adjustable tool—assuring 
operation for every size within its 
range as though it were exclusively 
engineered for the particular 

work being threaded. 


For complete information on 

the LANDIS Method of rolling taper 
threads and other outstanding 

design principles, please write and 
request Bulletin G-96. 


~~ me 
LANDIS “echine COMPANY 


WAYVYNESBORO+PENNSYLUANIA-U. S.A. 
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USE READER SERVICE CARD; INDICATE A-9-9 

































































UDDEHOLM’'S Swedish Strip Steels 
Still Your Best Quality Buy 


trip steels, Uddeholm i Y longer product 
deholm’s fine Swedish strip nore resilien in 


Ing in superior products for riety. You can choose fi 
\ combination of the world §, sizes, tolerance 
raditional Swedish steelmak require! 
harantes ou matchl $ quality in ¢cvel 


In fact, whenever users see an exception 


trip tee] product thes 4 s | it 
Lddeholm Strip Steels are found in n 


Man mh user ypecil it belore 
cauions including Stainle Steel products, 
gauges, intricate machine part ill types of 


, :' ind springs, and countless others. Slitting and 


itness straighter edges and 
ing facilities are also a 


make any job easier—and 


hetter performance, You'll Write for latest Strip Steel Stock List 


UDDEHOLM COMPANY OF AMERICA, INC. 


New York: 155 East 44th Street, MUrray Hill 7-4575 


Tool and Die Steels Offices and 
Street, Dlamond 1-1110 


Warchouses Cleveland: 4540 East 71st 


Specialty Strip Steels 
Los Angeles: 5037 Telegraph Road, ANgelus 2-512! 





District Representative 





) 


Marshall, 55 East Washington, STate 1649 DETROIT: Warre H. Nugent 304 Lahser Road, KEnw 


PHILADELPHIA: Frank T. Campagna, 34 South 17th Street, Rittenhouse ¢ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-10 The Tool Engineer 





S20} & engineers and builds 


"a0 
\ oyu 


20,000 


motorized and Belt Driven 


SPINDLES 


one of which may be just the one to 
LOWER YOUR PRODUCTION COST 


Here are only a few representative Pope Precision Spindles: 


an 
\ 


ie 
FOR SURFACE GRINDING 

POPE 1, 2 and 3 HP Totally En- 
closed 1800 and 3600 RPM Motor- 
ized, Cartridge Type Spindles 
with double row cylindrical roller 
bearings of enormous capacity 
for superior performance and long 
life, plus separate thrust bearings 
for no endwise movement of the 
shaft. 





FOR BORING ROUND HOLES 
WITHIN MILLIONTHS 
OF AN INCH 

POPE Heavy Duty Boring Spindles 
assure smooth, chatter free, con- 
tinuous high production of accu- 
rate parts. Belt driven or motor 
ized, in a wide range of horse 
powers and speeds. 





FOR HEAVY DUTY MILLING 
AND GRINDING 
POPE % to 100 HP Direct 
Motorized Spindles 
operate in any position 
flanged or tapered 
equipped 
with super - precision, 


noses 


double-row roller 
bearings and preloaded 
ball thrust bearings 
Top quality perform 
ance is assured on skin 
milling, grinding, bor- 
ing and other opera- 
tions as well as milling. 


FOR TOOL AND CUTTER 
GRINDING 
POPE Super- 
Precision 1 HP, 
3600 RPM 
Motorized 

Tool and 

Cutter Grinder 
Clearance Angle 
Swivelling Heads 
provide angular adjustment in a 
vertical plane. They pay for them- 
selves in time saved. Cup wheels 
can be used for practically all 
clearance angles. 


le ee 
i 
° 


% 
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FOR INTERNAL GRINDING 
POPE Precision Internal Grinding 
Spindles have the super-precision 
bearings to withstand both axial 
and radial loads and to produce 
better finished ground holes. Their 
ability to take heavy cuts means in 
creased production. Wheel life is 
increased, too. For Bryant, Cincin- 
nati, Excello, Heald, Landis and 
Norton Grinders 





FOR HIGH CYCLE 
GRINDING AND MILLING 
POPE Super-Precision, High 
Frequency, Heavy Duty 


Spindles are 

available for 

speeds up to 

100,000 RPM. Be 
They are 

unequalled for 

iow cost maintenance, 


long life, trouble-free operation 
and rugged ability to cut meta! fast. 


Send us your specifications and get prompt quotations on the one best Spindle for 
you out of the 20,000 different Precision Spindles that bear the name ‘‘POPE.,"’ 
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ENGINEERS A 
PRECISION 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-9-11 





WORK PIECE 
CAPACITY 


RACKS 
(Straight or Skew) 
to 36” long x 1” wide. 


SEGMENTS & CLUSTERS 
to 3's" dia. x 1” wide. 


INTERNAL GEARS 
to 4” dia. x 1” wide. 


AY‘ machine in the MIKRON line— 
Controlled Accuracy, High Finish, Ease 
of Set-Up. The precision cutter shapes as it gen- 
erates tooth forms. The work meets your most 
exacting specifications and standards. Gear pro- 


duction requiring a shaping operation will be 
ideally performed with the MIKRON No. 134. 


‘Busse, Yitousroox « [Bitewperson, inc. 


292 Madison Avenue, New York 17, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-12 The Tool Engineer 





“\) ENGINEER SAYS: 
vy) * Follow These Hints When 


Dril 
le hole 
tion 
trouble 
drilled hol 


the suspier 


Injection Mold of Lustre-Die 
Makes Plastic Heels That Are Just So! 


] 


plastic part 
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See the most extensive line of Dial Indicators 


in Catalog 55. Ask for your copy. 





Tool Engineer 





DESIGN 


... At Federal, good design is an attainment to be improved upon. 
Regular precision bearings are good, but Federal introduced Jeweled Bearings 
which are virtually frictionless and retain their precision longer. A movement 
integral with the Indicator case is good, but Federal devised the Unit Movement 
which permits much greater assembly accuracy. The conventional indicating hand 
is good, but Federal’s dynamically balanced hand reduces inertia and puts less stress 
on the movement. And so on... through Cushion Movement, Hardened Gears, 
Wetproof and other design advances, each pioneered by Federal but only after 
repeated trials had proven they were practical improvements. This cautious yet 
progressive policy controls the production of all new ideas incorporated in Federal 


Dial Indicators. It is your guarantee of obtaining the best. 


PERFORMANCE 


ards. Federal Dial Indicators must EXCEED them, Closer tolerances at critical 


... ALL Dial Indicators must meet established stand- 


points... extra steps in production ... more critical inspection , . . all contribute 
to the highest quality. In short, better habits of production provide that margin of 
excellence beyond mere acceptance. True confidence begins with that margin 
wherein lies the extra accuracy ... strength . . . dependability needed to fulfill the 
severe, as well as the ordinary requirement . .. without question, This is why more 


Federal Dial Indicators are used than all others combined. 


PRICE 


wouldn't because it is not proof. We can't because Federal Dial Indicators are 


.. + We do not offer a premium price as proof of excellence. We 


generally /ower in price than competitive makes. Lower than standard prices for 


a better product are only possible through the large volume demand generated by 


industry's wide preference and the economies of manufacturing efficiency, The sum 


total significance to you is... Federal Dial Indicators are a better investment, 


FEDERAL PRODUCTS CORPORATION 
7199 Eddy Street, Providence 1, R. |. 


ASFEDERAL,ZG,,,: 


FOR RECOMMENDATIONS IN MODERN GAGES... 





Dial Indicating, Air, Electric, or Electronic — for inspecting, Measuring, Sorting,or Automation Gaging 
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The new “TIMKEN” mounting of the column and sleeve 
on the new model 32-speed Hole Wizard Radial has 
hit the “‘jack-pot’’ for rigidity. It's the stiffest, most 
resistant column unit we’ve ever known. 





Under drilling tests up to 30 horse power deflection 
has been cut in half over former models. It's truly a 
marvel of rigidity. 


Large Timken bearings at top and bottom when pre- 
loaded bind the column and sleeve into the equivalent 
of a solid unit for resisting functional stresses and cuts 
arm deflection to an absolute minimum. This definitely 
results in greater accuracy and longer cutting tool life. 
To further increase resistance to stresses the column 
sleeve departs from conventional design by employing 
a tapered inner wall providing an unusually heavy 
section where the greatest functional stresses are con- 
centrated. 


A new “NON-CREEP” clamping mechanism in com- 
bination with a solid column sleeve cuff adds greatly to 


the rigidity of this new “AMERICAN” Radial. 


New thrust resistant, “TIMKEN” mounted 


column and sleeve assembly. 


Write for Bulletin No. 328 for the 
complete story of More and Better Work 
at Lower Cost. 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 


RADIAL DRILLS 
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GISHOLT 


Presented as a service to production men, we hope some of 


these interesting ideas, chosen from thousands of jobs, will 


suggest ways to help cut time and costs in your own work. 


NEW SIZING CONTROL AT SUPERIOR STEEL PRODUCTS CORP. CUTS COSTS 


Production setup Superfinishes 
die-set guide pins to -0001” 


Here’s how Superior Steel Products 
Corporation, Milwaukee, Wisconsin, 
uses Superfinish to maintain ideal 
clearances on die-set guide pins from 
6" to 18" long and %"to 244"in diam- 
eter. For close-tolerance finishing 
of cylindrical surfaces, you'll want a 
closer look at this new automatic size 
control unit for Gisholt 51A and 
5 2A General-Purpose Superfinishers. 

Mounted on a standard Gisholt 
51A General-Purpose Superfinisher, 
this new unit has a U-shaped head 
with two adjustable jet cartridges, set 
0015" from the work, which rotates 
between without making contact. 

Operation is fast and simple. The 
operator places the work between 
centers and starts the Superfinishing 
cycle. As the Superfinishing stone 
quill descends, the size control head 
is raised under the part to operating 
position. Ordinarily, the Superfinisher 
has a rough and finish cycle preset by 
electric timers. The size control head 
replaces the roughing timer so that 
the length of the roughing cycle is 
automatically determined by the 
amount of stock to be removed. 

When the desired dimension is 
reached, the size control initiates an 
electrical connection, increasing the 
spindle speed and starting the finish 
ing cycle which is controlled by the 
standard timer. Enough stock is re- 
moved during the roughing cycle to 
bring the part within the required 
tolerance; and the standard finishing 
cycle is still used to give the desired 
low micro-inch surface finish. As the 
Superfinishing cycle ends, the stone 
quill retracts and the size control 
head descends, thus clearing the part 
for unloading 


In the setup shown, Superior Steel 
is Superfinishing a guide pin 8” long 
and 1%" in diameter in 50 seconds 
f.t.f. time. The hardened parts come 
to the machine from .0002" to .0012” 
above the mean dimension, and are 
Superfinished to a controlled surface 
finish of 2 to 4 micro-inches and 


sized within .0002” of each other 


400 to 350 pins are Superfinished 
before the stone must be replaced, 


Superfinish reduces possibility of scoring, 
offers smoother operation. Many hours can 
be saved by Superfinishing parts within 
.0002" of each other on a production basis 
using low-cost, general-purpose Super - 


finishers equipped with size control units. 





SIA Superfinisher, with size 
control unit to Superfinish 
hardened die-set guide pins 
within 2 to 4 micro-inches 
RMS, and holding size within 

0001” of each other. Sev- 
eral part sizes handled are 
shown in foreground 


Size control head on SIA 
Superfinisher, set up for 8” 
long, 1'2"-diameter guide 
pin. Variety of parts is 
handled, with tooling changed 
several times daily, Change 
over time is 5 min. or less 





SAVING 
IDEAS 


Machines bell- 

shaped end of spe- 

clal-alloy part with 
speed and precision 


If you're producing parts requiring 
contour boring or turning operations, 
perhaps you can use this arrange 
ment to reduce tooling costs and cut 
your set-up time 

Here's how Pratt & Whitney Air 
craft's North Haven, Connecticut, 
plant is machining the bell end of a 
special-alloy rear compressor rotor 
for jetengines, A Gisholt MASTERLINI 
4L Saddle Type Turret Lathe is used 
equipped with a cross-feeding turret 
JETracer control with 8" of trans 
verse travel, A bonnet-type fixture 
holds the long workpiece, providing 
ample rigidity. Setscrews grip on the 
large O.D 


dampening vibrations to provide a 


centralizing the work and 


smoother finish 

Ihe JE Tracer governs transverse 
movement of the cross-feeding turret 
as the stylus follows a flat template, 
which is mounted at the rear of the 
turret carriage 

Standard front square turret and 


hexagon turret tools finish a 19%" 


SETUP 





CUT UNIT COSTS WITH 


JETracer control for cross-feeding hexagon turret is at rear, away from chips 


Template has 


dial indicator and locating blocks for transverse and longitudinal adjustment 


flange and rough-out a part of the 
small bore at the base of the cone 


Phe 12” 


and the small base bore contoured 


deep cone angle is generated 


by a tool in a special offset flanged 
holder on the JETracer-controlled, 
cross-feeding hexagon turret. Con 
centricity between flange O.D. and 


the cone base diameter is held within 


ELIMINATES OPERATION IN MACHINING 27 


001”. Floor-to-floor time on this diffi- 
cult part is held to only 45 minutes 


JETracer-controlled, cross-feeding hexagon 
turret gives added flexibility for fast, accu- 
rate internal boring operations. Handles 
long or short workpieces anywhere along 
length of bed. Depth limited only by length 
of boring bar and runout tolerance of part. 


FLYWHEELS 


Simplimatic setup completes maximum number of surfaces in 
single chucking, assuring parallelism and concentricity 


This setup may be just what you want 
to cut unit costs. By taking advantage 
of the Simplimatic’s versatility, this 
‘-diam 
eter cast iron flywheels in just 7.5 


manufacturer is mac hining 27 


minutes f.t.f 

Here’s how it's done: The operator 
positions the part with an overhead 
crane. Located on the web against 


jacks on the 24”, three-jaw scroll 
chuck face, the flywheels are gripped 
through three cast openings using a 
power chuck wrench. The Simplimat 
ic’s platen table traverses tools to the 
work, changes to feed, and finishes 


bore A with three tools on the center 


7 Overhead view showing workpiec« 
method of chucking, surfaces machined and 
tooling. Note pivoting tool relief on front 
slide at left end, and cam-operated auxiliary 
slide in wool block at far right 


slide. Spindle speed is 90 r.p.m 
When the bore is finished, a two 
speed motor reduces spindle speed to 
iS r.p.m. All slides operate simul 
Four tools on the front 
slide straddle-face D-H and chamfer 
E-G. The front facing tool block piv 
ots for tool relief 


taneously 


Tools on a cam 
controlled auxiliary slide on the rear 
slide contour-turn F, leaving the cen 
ter .024” high with a %” radius at the 
high point. The turning tool is re 
lieved at the end of the cut. Center 
slide tools feed transversely, straddle 
facing C-J) and chamfering B-K to 


complete the part 


Simplimatic’s flat platen table permits posi- 
tioning independent slides for maximum tool 
support and effectiveness. Two-speed motor 
provides desired finish; table feed saves 
additional handling or special tooling for 
boring operation. 





LOOK AHEAD. 


.KEEP AHEAD 


WITH GISHOLT 





THE GISHOLT MASTERLINE 


NATIONAL CASH REGISTER CUTS TIME MACHINING UNUSUAL PART 


Combines well-planned tooling 
with JETracer on Gisholt Ram 
Type Turret Lathe to reduce 
floor-to-floor-time 


This setup shows how National Cash 
Register Company, Dayton, Ohio, is 
machining a steel motor wobbler 
drive shaft forging—using the versa 
tileGisholt JETracer onthe MASTER- 
LINE No. 5 Ram Type Turret Lathe. 

The part actually has two center 
lines. It is held parallel to the spindle 
center line during the first three oper- 
ations, then held on an offset fixture 
to machine several eccentric diame- 
ters to high accuracy in the final oper 
ation 

The large flange is machined in the 
first operation. All internal diameters 
—plus five diameters in section A— 
are handled in the second operation. 

For the third operation, the work is 
chucked on the large end, locating 
against the back of the large flange. 
Che long shaft and the concentric 
diameters in section B are finished, 
using the JETracer and tools on the 
octagon and front square turrets 

lo finish the eccentric diameters, a 
special expanding mandrel on an off- 
set face plate fixture supports and lo- 
cates the work in the previously ma- 
chined I.D. Front tool post tools 
rough, and the JETracer on the rear 
of the cross slide finish contour-turns 
this section. Floor-to-floor-time is thus 
held to an impressive 2.85 minutes 


& Finished part shown on offset face plate 
fixture. Note octagon turret. JETracer on 
rear of cross slide does not hinder use of 


standard tools 
(Inset) Workpiece on special offset fixture 
with template in foreground 


L. to R 


Workpiece after first operation 
showing amount of stock to be 


cated and eccentric surtaces outlined; sec 


tioned workpiece showing internal surfaces 


JETracer saves time, assures accuracy, 


octagon turret is replaced during the four 
operations. Square turret tools are changed 
as needed. 


removed; 
finished part, with both center lines indi > | 4 
eliminates human error. Only one tool on 





VALLEY ELECTRIC LOWERS COSTS IN MOTOR FRAME MANUFACTURING 


Handles both ends in single chucking on No. 12 Automatic using special auxiliary slides 


Bushings and spacers for expanding man 
drels speed change-over. Spacers added 
when bore diameter remains the same, bush 
ings added when bore diameter changes 


You may see the way to more parts 
per hour by studying this setup at 
Valley Electric Corp., St. Louis, Mis 
souri. Here, the No. 12 Automatic 
Production Lathe is handling 18 sizes 
of electric 


motor frames—both cast 


iron and steel boring or turning 
rabbet fits on three different types of 
work pieces 

Let’s look at the machining cycle 
on a typi al frame Slipped onanatr 
operated expanding mandrel, located 
against an air-operated automatic re 
tracting locator on the headstock, the 
work is chucked in the I1.D. and sup 


ported on the right end by an arbor 


Headstock-mounted front and rear auxiliary 


slides are operated by forward movement 
of standard front carriage and rear inde 


pendent slid 


The locator retracts to clear the part 
and the cycle begins 

lo machine the motor frame simul 
taneously at both ends, special head 
stock-mounted auxiliary slides are 
used, operated by forward movement 
of the front carriage and rear inde 
pendent slide, Facing, rough-turning 
and chamfering are handled from the 
rear independent and rear auxiliary 
slides, while the front carriage and 
front auxiliary slides finish bore and 
chamfer. F.t.f. times range from less 
than one minute on the smallest part 
to three minutes on the largest part 
handled 
Inner rabbet fits are machined on parts from 
7a" to 10%" O.D. and 22" to 6" wide, 
and outer rabbet fits are machined on parts 
from 6\" to 12%" O.D., and from 4% 
to 10" wide 





TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 








Uses the 1F 

Fastermatic 

with special chucking 
fixture to simplify 
turbine wheel machining. 


TIME- 
SAVING 
IDEAS 


This turbine wheel casting, used 
in Cummins Turbojet Diesels, is 
made from Haynes Stellite No. 41— 
an exceptionally hard material offer- 
ing high resistance to heat and oxi- 
dation. To get the accuracy required 
and handle a heavy forming cut on the 
hub radius, the part has to be driven 
from the back side with very rigid 
support. The vanes make standard 
chucking methods impractical. Here 
is how Cummins Engine Co., Inc., 
Columbus, Indiana, machines this 
part accurately in only 12 minutes 
f.ef., 25% less than the 16 minutes 
required previously 
A special air-operated fixture holds 
the work in a molded plastic driving 
nest, formed to fit the contour of the 
The 5%” 
deep part is accurately 


turbine wheel and vanes 
diameter, 2%" 
located and centralized in this driv 
ing nest, and clamped on the outer 
face with three drawback fingers 
Hexagon turret tools drill, bore, face, 


form and turn the piece, leaving stock 
for grinding. Front and rear cross 
slide tools rough and finish-face the 
hub. A two-speed motor provides the 
correct low speed on the forming cut 


for finer finish and longer tool life 


Special plastic driving nest gives positive 
location, centralizes part, provides maxi- 
mum rigidity. Tough material is machined in 
less time through Fastermatic’s smooth hy- 
draulic feed, with tools reground only once 
for each eight-hour shift. 


CUMMINS ENGINE CO., INC. MACHINES STELLITE PART 25% FASTER 


Finished workpiece in fixture. Piloted turn 
ing heads give maximum tool support. (Inset) 
Accurate location and rigid support pro 
vided by plastic driving nest which holds 
turbine wheel (in hand) 


HOW JOY MFG. BALANCES FANS MORE ACCURATELY, FASTER, CHEAPER 


Handles large fan rotor assemblies in overhang position on 2U Balancer, obtaining two-plane balancing 


i _ zm 
PRM se 
Workpiece rotated on balancing arbor out 
side the work supports. Correction made at 
( and D. (Shrouding, which reduces air tur 
bulence, removed for photo.) 


No. 9-1057 
688 
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You'll get ideas from this balancing 
job—it shows how Joy Manufactur- 
Philadelphia, Ohio, 
has improved accuracy and reduced 


ing Co., New 
balancing costs. They are using a 
new Gisholt 2U Balancer to handle 
large axial flow fan rotor assemblies 
up to 66" diameter and weighing 40 
to 105 pounds 

Since the large-diameter work 
pieces do not have their own shafts, 
a mounting arbor is plac ed between 
the work supports with a full bearing 
and a counterweight on the left sup 
port, to keep the center of gravity 
between the supports and prevent 
“life” during work rotation. The parts 
are simply slipped on the arbor end 
and balanced in the overhang 

Operation is simple: The part is 
loaded and rotated at balancing 


speed. The amount of unbalance in 
each correction plane is read on the 
direct reading amount meter (A), 
which indicates unbalance in terms 
of the correction method being used. 
Although the correction planes are 
only 1%" apart, unbalance cross ef- 
fects are eliminated by the balancer’s 
electrical networks and do not affect 
machine accuracy. Angle of unbal- 
ance is clearly indicated on dial (B). 
Correction is by adding weight at 
both edges of the turbine blade 
mounting rim at the indicated angles 


Close balancing tolerances are easily held. 
The new Type U Balancer provides ample 
swing (68") for largest parts with no de- 
crease in accuracy whether balancing oper- 
ations are performed with the work between 
or outside of the standard work supports. 


San, o> ‘ 


THE GISHOLT ROUND TABLE represents the collective experience of specialists 
in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


: } ei 
PANY 
Pent = &. 


Madison 10, Wisconsin 


TURRET LATHES « AUTOMATIC LATHES «+ SUPERFINISHERS + BALANCERS «+ SPECIAL MACHINES 





cutting tools 
for cutting costs 


HE specially-developed ‘‘Hi-Lo’’ tooth 
design of M&M Triple Chip cut-off 
blades and slitting saws distributes cutting 
strain, permitting higher speeds and heavier 
feeds, while greatly prolonging tool life. Mate 
rial is cut square, burrless, with milled finish. 


And M&Ms factory repair, resharpening 
and resegmenting service, the fastest in the 
industry, helps you avoid excessive inven 
tories . . . minimizes costly downtime. 


Your local M&M dealer stocks the com 
plete line of M&M cutting tools and is always 
at your service to help solve tough or unusual 
sawing problems. Call him today. 


eree — Send today for your 
copy of M&M's Circular Sawing 
Handbook, a pocket-sized guide 
to sawing operations. 


Q Quality 


Service 


Q Availability 
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Cutting Tool Manufacturing Division 
Cleveland 17, Ohio 


September 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-21 
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“we achieved 400” increase in production! 


This impressive benefit is the result of 


converting to wey tail —BROACHING 


*So says one of the world’s largest producers of spe- 
cialty forgings of unusual size and intricate shape . 
for aircraft and missiles, and for high pressure valves. 


Any way you look at it, an increase of 400% in production is mighty good business . 
whether you are Lapointe-Broaching a heavy part similar to this one, or some other item 


that may also be required in large quantities. 


72 parts per hour (at 80% efficiency) became the new production rate after this job was 
converted to Lapointe-Broaching. That's because this machine is fast, one operator easily 


handling the complete broaching operation, loading one ram while the other ram is 


broaching 


You should investigate Lapointe-Broaching. You may be agreeably surprised at some of the 
cost-reduction possibilities that can be had in your own plant through a comparable con- 


version. A qualified Lapointe Field Engineer will be glad to see you, on request. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS + U.S.A. In England: Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 


Here's a line of ELECTRO-MOTIVE DRIVE BROACHING MACHINES ... . . available only at LAPOINTE 


Te = 





60° STROKE HORIZONTAL, ELECTRIC CH CONTINUOUS BROACHING, ELECTRIC SRHE SINGLE RAM HORIZONTAL, ELECTRIC 


The Tool Engineer 





Note that one ram is set up for slab 
broaching, removing 2" per pass on a 

56 sq. in. surface of this hard steel forging. 
The other ram broaches 3 half-rounds in 
one pass. 


This Lapointe DRVE Double Ram Vertical Broach- 
ing Machine is 50-ton size, and has 100-inch if - 
stroke. Built with electro-mechanical drive, it is 7 JLAPOIN TE/ 
a marvel of efficiency and expert engineering. ‘ 
Equipped with Lapointe-built In-and-Out Fixture 
Table, with hydraulically operated clamping 
mechanism on the holding fixture, this machine 
develops the equivalent of 25 tons in the cutting 
tool at the maximum broaching speed of 40 
feet-per-minute 
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|LAPOINTE| 


known to be the best in 
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VUE-7 VERTICAL SRVE SINGLE RAM DORVE DOUBLE RAM 
PULL-UP ELECTRIC VERTICAL, ELECTRIC VERTICAL, ELECTRIC 


September 1957 RTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9 23 
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The Tool Engineer 
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--:8S0O0 SIKORSKY 
uses MORSE 


Eletiolized tools 


Dependability, increased payload, and improved 
performance these are the outstanding features of the new 
Sikorsky S-58 commercial helicopter for transport service 


And you can say the same things about Morse Electrolized Tools, 
used in construction of the S-58. Dependability on the 

toughest jobs. Increased payload . because Morse Electrolized 
Tools last up to 100% longer. [mproved performance 

... because every hole is smoothly and accurately drilled 

Prove it to yourself, on your own work. Call 


“the man with the most’”’.. . your Morse-Franchised Distributor 


MORSE TWIST DRILL & MACHINE CO., New Bedford, Mass. 


A Division of VAN NORMAN INDUSTRIES, INC 
Warehouses in New York, Chicago, Detroit, Dallas, San Francisco 





in Cutting Tools 
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Automatic 
Skin Drilling 
Machine 


To replace costly, slow hand methods, 
Grumman Aircraft Corporation designed 
and fabricated the 
chine 


“skin drilling ma 
hown here 

The production requirement was—9000 
holes in aircraft skin assemblies consist 
ing of aluminum corrugated section and 
skin. Formerly, all holes were predrilled 
by hand in the corrugations and then 
transfer drilled into the skin. Now, hand 
work is reduced to tack riveting skin 
ind corrugation and for a few inaccessi 
ble areas 


Operation 


This new machine clamps the workpiece 
to prevent burring, drills #40 holes us 
ually apart and indexes automatical 
ly to next position 


1 H.P. drive 
photo clectrie 


A chain and sprocket 
regulated by template and 
controls, moves the drill 
head and lower ram assembly along par 
allel rails from hole to hole 


piece remains stationary 


The work 
Row on row 
indexing is done by an air driven gear 
50 to 55 holes per 


minute, or about four hours per assem 


and rack assembly 


bly, are now achieved 


Savings 


In addition to the remarkably high tims 
savings of 72 hours per workpiece 
other benefits include reduced jig time 
and number of jigs, extended drill life 
ind the elimination of operator strain 
The drill head used is a Dumore 20-011, 
elf-contained with a rotary vane com- 
pressor. This is but one of the many 


iutomats« 


drill units made by Dumore 


for automation purposes. For complete 
write The Dumore Com 


Kacine, Wis 


information 


pany 


1410 Seventeenth St 


26 FOR FURTHER 





Drill and Tap Automatically 
with this 2-in-1 Tool 


the New DUMORE Series 28 


‘*‘DRILL-N-TAP”’ 
UNIT 


Saves Set-Up, 


Fixture and Service 


Costs 


One of the world’s largest farm imple- 
ment makers, Massey-Harris-Ferguson, 
uses three new Dumore “Drill-N-Tap” 
Units to cut costs and increase produc- 
tion on power take-off housings. These 
units automatically drill and tap three 
holes in two sizes of housings without 
changing position on the same set-up 
A 1"-thick steel plate is placed under 
the smaller housings for aligning to 
Here, the drilling and 
tapping are done on the same fixture. 
Drill bushings are simply removed 
when tapping. Tap fits into chuck—no 
extra tapping head is required! 


proper position 


The Dumore “Drill-N-Tap” Unit is a 
driller and a tapper — all in the same 
automatic machine. Two tools in one 
— at the cost of only one! 

It drills or taps without attachments — 
no long overhang, or expensive clutches 
to wear out. Self-reversing motor, elec- 
trically controlled, withdraws tap by 
reversing spindle rotation. You drill or 
tap at the flip of a switch! 

Mounts in 3 minutes — anywhere — on 
job after job for long or short produc- 
tion runs. It doubles the output of or- 
dinary methods with less tool breakage 
and scrap losses. Simple nose mounting 
device provides easy installation on less 
Work mounts close to fix- 
ture with little tool travel for faster 


table area 


idling time 
from 265 to 4900 rpm 


cycling, less 10 speeds 


GET A DEMONSTRATION NOW...SEE YOUR DISTRIBUTOR, OR WRITE 


YOU CAN DO MORE WITH DUMORE DRILL UNITS 


OOULLING + TAPPING - BORING - MULLING « FACING ~ ELAMING 


uso 


PRECISION TOOLS 
1310 Seventeenth St 


INFORMATION, USE READER SERVICE CARD 


INDICATE 


+ (RAMPITEING « OLSURRINE 


AUTOMATIC DRILL UNITS 
TOOL POST AND 
HAND GRINDERS 


a 


Racine, Wis 


A-9-26 The 


lool Engineer 

















*) Hortluesin TORGLE-SHOE CLAMPS 


THREE NEW SOCKET TYPES! KNURLED SHAFT ¢ KNURLED HEAD ¢ HAND KNOB 
ALL TYPES ARE INTERCHANGEABLE WITH “SNAP ON-SNAP OFF” ROUND OR V-PADS 


ENT APPLIED FOR 


SIZES — %4-20 to %-11 LENGTHS —1” up to 5%" 
There is a dealer near you that stocks Northwestern Tools — Write for information. 


—= 10° ADJUSTMENT \\ 


in all directions 


Retaining spring holds 





Assembly 


shoe in place yet al 


lows a full 10° adjust 


SNAP ON 
SNAP OFF 


ment. in all directions 


ya haba Raa 


Tr. 
HI 
me) 


LOM Bi 4.334.74) 1@ 4 
Shoe only \e larger than bolt 


Le 


Short shoe design re 

quires a minimum dis 

tance between fixture 
and the work, 





TRACING 
TEMPLATE 
286 ITEMS 


full Scale @ e HEAT TREATED 


for max. toughness 
Screw is heat treated 
for long life—shoe is 
Heat treated to pre 


vent marring of work 


122 HOLLIER AVE. Mores OHH DAYTON 3, OHIO 


7 


i 
x? 
i 


SIX 
y GREENLEE’S 


Be) Bile! 


re = 
. . _ 
ee en 


pt WLEE ’ 
aN 


‘ => 


/GREENLEE 


(5 


Leading Auto Manufacturer Selects 
6 Greenlee Transfer Machines For 


GREENLEE *A V-8 Engine Block Precision Machining Line 


The entire installation has 127 stations and a machined block comes off 
the line at each cycle. This first unit drills and reams locating holes, mills 
main bearings to width; mills lock slots, oil. seal and slinger grooves, fuel 
pump and filter pads and rough bores cylinders. It also has a gauging 
station to check locating holes, a reject station and three turnover 


write For stations, the last of which positions the block for the next machine. 


COMPLETE INFORMATION 


GREENLEE ROCKFORD, ILLINOIS 


BROS. & CO. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-28 The Tool Engineer 





Ke every cent of YOU 
WE NDING WHEEL DOLLAR co 
© | 





with MACKLIN “Wheels of Profit” 


Whatever the grinding job. . . tool sharpening, 

surface grinding, cylindrical grinding, or metal cut off, 
you'll find a Macklin tool room TC 
the right size, the right abrasive and. bond. 

The reason? Macklin’s abrasive experience and 
midere-cotomasod productive capacity. Each wheel is 
expertly engineered and precisely manufactured to assure 

you top results, wheel after wheel, job after job. 

Job-test a Macklin wheel in your plant. 


Reach for the phone and call your Macklin distributor. 


NEW! 
You'll find IT PAYS to know him well. | pe 
| is tops for all carbide 


r i grinding. Test it on 
<p La. oO, your job today. write 


RA AC «ia » h-t-li1)-1- 11) ae em OPT. 1 

















ai 


4 
Oe. (yy : P _ 


J 


re) 4% val Stagg comes... 


5 
: 


‘2g a 
™ ra 
[a ° ae 


truly revolutionary 


alitomated to hit new production highs 


Never before has there been an OBI like this In feature 
you'll see 





after feature, 
pulse-quickening newness that will inject speed and rhythm 
into your production. Outfitted with today’s most advanced controls 

and devices, this all-new Niagara Series EA offers you 
automation at its very best. 

Boasting a revolutionary front-to-back crankshaft design, 
it’s streamlined in an ultra-modern, functionally sound, eye 
way. In fact, it’s the only totally-enclosed OBI ever made 
There are no exposed, overhanging gears, flywheel or other mechanisms 
With the entire driving assembly fully enclosed within the limits of 
the compact frame, this trim-line performer actually takes up 
less floor space than any press in its range and category. It’s only natural 
that such a triumphant line of OBI’s as this should parade 
from Niagara for Niagara has been leading the way, all of the way 
in building all types of OBI’s single crank and double crank 
standard and fully automatic. Hailed as “the latest and greatest of 
them all,” the Series EA is built in 4 sizes, with shaft diameters from 
41% to 7% inches and capacities from 75 to 200 tons 
FULL DETAILS ARE YOURS FOR THE ASKING: 

Write for illustrated Bulletin 56 today! 


NIAGARA MACHINE & TOOL WORKS, BUFFALO 11, N 
DISTRICT OFFICES 
Boston - Buffalo - veland - Detr 


pleasing 


t+ Indianapolis - New York - Philadelpua 


cities and major foreign countries 


front-to- nek crankshaft 
AUTOMATED INCLINABLES 


POWER OPERATED BARREL TYPE SLIDE 
ADJUSTMENT facilitates and speeds die- 
setting. Push button operated, it's not only 
fast and smooth but permits micro-position- 
ing within a theuvsandth of an inch. 


HYDRAULIC INCLINING DEVICE operates 
smoothly. The press can be inclined or 
brought upright in approximately 2 min- 
utes. Operating lever and push buttons 
conveniently located on left panel leg 


BRAIN CENTER OF THE AUTOMATION 
SYSTEM, the Rotary Limit Switch can be 
adjusted precisely while the press is in 
motion for synchronizing automation de- 
vices with press cycle 


LOW INERTIA, ELECTRO-PNEUMATIC 
FRICTION CLUTCH operates directly on the 
crankshaft. Most of its weight continues te 
rotate with the main gear. Only the crank- 
shaft and driving plete are started and 
stopped at each cycle. Heat and wear are 
reduced to an absolut inimum. Terque 
capacity may be changed by adjusting air 
pressure. 





line of OBI's 


AIR CONTROL PANEL AND HYDRAULIC 
INCLINING SYSTEM are neatly housed 
within the left leg. Air line filter, pressure 
regulator, gages, blow-off valves and lub- 
rleators, as well as the hydraulic pump for 
the inclining system, ore al! concealed 
behind a dust-tight door 


AUTOMATIC CIRCULATING OL SYSTEM 
(left panel leg) sends metered flow of 
clean, filtered oil to all bearings and gears 
in the crown, air counterbalance and slide 
gibs. Correct operating oi! pressure is main- 
tained or the press stops aviomatically, 


CONTROLLED AIR SUPPLY AND PNEU- 
MATIC TIMING RELAYS (left panel leg): 
Air line receptacies, synchronized with 
press cycle, are provided for die doper, die 
kicker and die lifter with auxiliary 
receptacies for die maintenance tools. Ad- 
justable timing relays control interval of 
automation functions initiated by retery 
limit switch. 


OPERATOR'S PANEL (right panel leg! 
features deluxe operating controls con- 
veniently arranged for fingertip direction 
of every press motion, Chained to safety 
block, safety plug de-energizes entire 
press control when pulled from its re- 
coptacie. 


COMBINATION MOTOR AND PRESS 
CONTROL PANEL fully enclosed within 
the right leg behind a flush-mounted, dust- 
and-oil-tight door, houses: disconnect 
switches, circuit protection, transformers, 
fuses for main motor and auxiliary power 
supply; contro! relays; starters for main 
motor, lubrication and hydraviic pumps 


PNEUMATIC CUSHION ic automatically 
lubricated by self-contained pumping sys- 
tem; internally gvided end rigidly sup- 
ported by press frame, 


America's most complete line of presses, press brakes, shears, other machines and tools for plate and sheet metal work 








Blocks enter with ends ex- 
posed. After tapping ends 
Oe 
cor position fer tapping 
benks and sides. Final posi- 
tien is bottom yp for tapping 
pen reall and under benks. 


Valve lifter holes are drilled, 
rough r d, finish ¢ d 
and inspected. 





With blocks in car position, 
mounting pads are milled, 
cylinder heed bank faces 
ee 
counterbored and deep oil 
holes are drilled. 


Blocks are turned on sides. 
Then distributer hole is rough 
end semi-finish bered, all 
ee 
chemfered and crankshaft 
i, ee 
holes are drilled in bottom. 


Blocks are turned 90 degrees, 
all heles in ends are drilled 
and chamfered, three oil 
gallery heles ore pressure 
tested and cam shaft bearing 
diameters are rough bored. 
ce 
car position. 


Blocks enter bottom up. Oil 
pan screw holes are drilled, 
Ue 
in pan rail, under banks ore 
drilled and chamfered and 
blocks are turned te car 
position. 
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Here is the answer to the automobile 
industry's insistent request for ma- 
chine tools which will reduce the 
cost of model changes and shorten 
change-over periods. This giant ‘Sec- 
tionized'’ Transfer-maticis constructed 
with an entirely new set of Cross 
building blocks and applies new con- 
cepts of standardization to machine 
bases, transfers, fixtures and heads. 


* Capacity to machine any passen- 


ger car engine block 

270 stations in 17 sections, each 
with independent controls; sec- 
tions operate automatically as 
blocks are made available; any 
section may be stopped without 
interrupting production of others 
2291 operations on 185 blocks 
simultaneously 

Rated capacity of 350 cylinder 
blocks per hour 

Cross Machine Control Units with 
Toolometers for efficient tool pro- 
gramming 


Pre-set tools to reduce downtime. 
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Sections li, 1, IV 
and V of Line A. 
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Estoblished 1898 
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PARK GROVE STATION «+ DETROIT 5, MICHIGAN 
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Warner & Swasey “ZON ED CONTROLS” 


boost production by helping increase operator efficiency 


14 icte) fe)’ [fes) 
designs your operator 
into all Warner & Swasey 
machine 


tools 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 


Known throughout industry as “the operator’s machine”, Warner & Swasey turret 


lathes are painstakingly designed with the human element in mind 


They provide 
easy-to-handle operating controls, compactly arranged at convenient levels that 


minimize stooping and reaching — all of which contribute to increased operator satis- 


faction and higher production. Heart of the “‘zoned controls” system is Warner & 
Swasey’s exclusive Speed Preselector — calibrated 


RPM’s versus work diameter that encouragt 


in surface feet and spindle 


operator use of th proper spindle 


speeds for the particular job being machined. Additional single lever control 


features praised by operators include: A fast, simple change for spindle 


speeds; apron feed levers with “‘feel’’ control; four-way carriage 


rapid traverse; easy Operating turret units and hydraulic 


collet chuck and bar feed control. For more detailed 


information about the adaptability of Warner & Swasey WARNER 
turret lathes to your particular machining problems, SWASEY 


call in our Field Representative, today Cleveland 


PRE s1ON 
MACHINERY? 
SINCE 1660 





Longer Cutting Life 
*Maximum Safety 
* Minimum Kerf 


Here’s Simonds newest a solid saw that offers 
longer cutting life and greater safety similar to 
Simonds Inserted Tooth or Segmental Saws. 
Specifically, it provides increased cutting life 
between sharpenings . . . decreased breakage at 
high speeds . . . and less kerf (as compared to 
non-solid saws). The saw rim is made extremely 
hard for tremendous resistance to abrasion and 
wear the saw body is made just hard enough 
for true cutting of non-ferrous metals and 
plastics on all types of machines. 


Simonds “ Hard Rims’”’ will produce a better finish 
because the solid tooth design cuts truer you can 
safely run ’em at higher speeds because they will 
not shatter. And they can repeatedly be resharpened 
on standard saw grinding equipment. When you 





get yourself a Simonds “ Hard Rim” (8" to 18" dia.), 
you've got yourself a SAW, brother! 


For Fast Service 
trom 


Comptete Stocks 


simonos SIMONDS 


DISTRIBUTOR SAW AND STEEL CO. 


FITCHBURG, MASS. 





Factory Branches in Boston, Chicago, San Francisco and Portland 


Canadian Factory in Montreal, Que., Simonds Divisions: Simonds Steel Mil 


Heller Tool Co., Newcomerstown, Ohio, Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Canada 


Other High Quality SIMONDS Metalworking Products 


LB LEY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-36 The Tool Engineer 





specializing only in drill jig bushings 
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American SPECIALIZES — that's the reason you get BLUE CHIP 
service when it comes to drill jig bushings. For instance, American's 
exclusive distributors can immediately fill every A. S. A, requirement 


and more than 50 per cent of what are usually considered ‘specials’ 


right off the shelf. Specializing also means you buy the finest drill 


jig bushings when you buy AMERICAN! 


DRILL BUSHING CO. 
S107 Pacific Bivd. ¢ Los Angetes SSG, Calif. 


SEND FOR FREE COPIFS OF OUR NEW CATALOGS 
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Ideal performers in metals like stainless steel, cast iron, brass, 


aluminum, magnesium... with different cutting angles 


and surface treatments... at standard prices from stock. 


100% COMPLETE LINE... EVERY TOOL 100% INSPECTED... AND YOU GET 


100% SERVICE FROM YOUR BUTTERFIELD DISTRIBUTOR 


Butterfield also offers a complete line of taps, dies, drills, reamers, cutte end mills, hobs and carbide cutting tools. There are Butterfield warehouses in 


Chicago, Cleveland, Detroit, Fort Worth, Los Angeles, New York, Son Francisco. BUTTERFIELD DIVISION «© Union Twist Orilli Company « Derby Line, Vermont 








This time saver will quickly 
pay for itself in your plant 


For turning between centers, give your present lathes 
the time-saving advantages of the same +GF+Work 
Driver used on the world famous George Fischer 
Lathes 

It clamps and unclamps with a slight turn of the hood. 
Clamps rough or smooth blanks and out-of-round forg 
ings evenly. Automatically matches clamping force to 
cutting pressure. No fussing with driving dogs, no 
time-wasting hand wrenching 

Five models of the +6F+ Work Driver give you diame- 
ter capacities of 1/4” to 8-1/16”— each model drives 
a wide range of diameters. Write for the +6F+Work 
Driver Bulletin, which gives full information, specifi- 
cations, and applications. Write Dept. 189 


Best way of all to drive out-of-round forgings and other work 
pieces. Jaws are held in a floating ring which fits them to the 
work piece and drives with evenly distributed force. 


A half-turn of the 
hood engages or re 
leases the jaws no 
wrench needed. Jaws 
can easily be set to drive in either direction. Hood is easily 
removed for changes to jaws accepting different diameters. 


Skinner Chuck Company is national distributor for the +GF+ Work Driver. Sales are handled 
through Industrial Distributors, Machinery Dealers, and Machine Tool Builders. 








THE SKINNER CHUCK COMPANY 


ESTABLISHED 1887 
NEW BRITAIN, CONNECTICUT 














13 surfaces 


finish machined in 2 passes... 


HERE’S HOW MICROBORE CLUSTER TOOLING DOES IT ON A TURRET LATHE! 


This Special Microbore Production Tooling 
was designed for a weli known hydraulic 
pump manufacturer to machine pump covers 
on a turret lathe. Operations include precision 
boring and turning thirteen diameters and 
faces in only two passes. Think of the costly 
manhours saved and down time eliminated in 
comparison with conventional, piecemeal 
methods of handling this same job. 


ACCURACY IS AN ECONOMY With the Micro- 
bore System of cluster tooling, independent 
precision adjustment of each Microbore tool 


point permits accurate settings in a matter 

of seconds. On piece after piece, machined 

surfaces are held to extremely fine limits. 
Microbore is a versatile tool that can be 

applied singly or in clusters for all types of 

boring, turning and fac- 

ing operations. Micro- 

bore also manufactures 

Standard Loring Bars, 

toring Bar Sets and 

Microbore Flash-Change 

Tooling the ultimate 

for quick change tooling 


*Join the leaders who are already multiplying their profits with 
modern Microbore tooling and methods. Write for Catalog No. 56. 


DeVLiec 


ICROBORE SYSTEM 





CINCINNATI 


PRESS BRAKES 


There are over 80 standard machines 
in the Cincinnati Press Brake line, 
ranging in length from 4’ to 20’ be- 
tween the housings 15 different 
tonnage capacities are available 
Although they differ widely in size 
and capacity, they all have one fea- 
ture in common . accuracy. 


This isn't an unsupported claim. The 
accuracy of the thousands of Cincin- 
nati Press Brakes in operation has 
been time-proven just check the 
production record of any one of them. 
A few of the features which contrib- 
ute to this accuracy are 


All-Steel, interlocked construc- 
tion—no welds used as load sup- 
ports, yet the bed is directly 
supported by the housings 


Centerline loading—no weav- 
ing of the frame, since forces 
are contained within the hous- 
ings. 


Deep beds and rams—depth in 
these members means rigidity, 
and rigidity means accuracy. 


Write Dep't. E for Catalog B-5. 


AND.... PRESS BRAKE DIES 


We are prepared to design 
and furnish the tooling 
needed to convert your 
ideas into finished pro- 
ducts. A background of 30 
years of experience is re- 
presented in our Applica- 
tion Engineering Depart- 
ment, in literally every 
field associated with our 

‘ y machines. The photos at 
A 4-way die, equal to 4 V-dies, is shown in No. 1. No. 2 shows culvert sections the left show just a few 
being formed in repeat hits. Roof decking is made with the dies shown in No. 3. examples. For complete 
information, write 
en = 8) m.*? @ Dies Dep't. E for Catalog D-2. 
a " . a 
' ' 


No. 4 shows a punching setup with gags. The progressive setup in No. 5 does 
punching and drawing. The progressive setup in No. 6 makes refrigerator top parts. 








CINCINNATI SHEARS 


Cincinnati All-Steel Shears combine mi- 
crometer accuracy with high speed opera- 
tion. Straight and parallel cuts are con- 
sistently produced, so accurately that only 
a micrometer can detect any variation in 
width of the sheared piece. 


This accuracy doesn’t call for special skill 
or manipulation on the part of the operator. 
As a matter of fact, Cincinnati Shears are 
built to cut all thicknesses, from thin ma- 
terial up to capacity, without chang- 
ing knife clearance. This prevents 
accidental damage and eliminates inter- 
ruptions in production. 





Dependability, equally important, is in- 
sured by Cincinnati interlocked construc- 
tion. No welds are used as load supports, 
yet the bed is directly supported by the 
housings. All-steel frame members mini- 
mize deflection. 


The sketches below show a few important 
features. For full information, write Dep't. 


E for Catalog S-7R. 


Interlocked construction means Gap frames allow shearing Inclined ram offsets the thrust 


no welds used as load supports pieces longer than the machine caused by shearing action 





Front-controlled power back Hydraulic holdowns exert tons Different gauges, held with same 
gauge is accurate, fast, con- of pressure, insure accuracy. tonnage, can be cut together. 
venient. 


ea sk ts 


THE CINCINNATI SHAPER CO. ( az 


CINCINNATI 25, OHIO, U.S.A. SHAPERS - SHEARS - PRESS BRAKES aN 








A symbolic conception. for security 
reasons, the appearance of this air- 
craft cannot be revealed. 


A master drill and setting gauge, show- 
ing use of Epon resins to duplicate 


In building the supersonic Arrow...  “OV?’re “re ene contous 


Avro Aircraft, Limited saves time 
and money with 


dies, tools, jigs, molds and fixtures 


Ay ro Aircraft, Limited—developing Canada’s supersonic Arrow 


is achieving major savings with Epon resin tooling . 

Epon-faced die requires only hand 
rubbing to achieve smooth finish. Radii 
are being touched up with sander. 


Epon resins provide faster, lower cost preparation of stretch 
dies, forming tools, drop hammer dies, jigs, duplicate master die 
molds, checking and assembly fixtures. Avro reports that in making 
dies of Epon rather than metal, manpower requirements are two- 
thirds less, which is reflected in correspondingly great savings in 
the unit cost of tooling 

The Epon resins have an ideal combination of properties for 
tooling applications. To list just a few 


@ Exceptional dimensional stability, high impact strength, excellent 
resistance to abrasion, minimum residual stress in cured parts 

@ Kase and speed of preparation 

e Low shrinkage in filled formulations, assuring perfect master re- 
production; minimum warping and stresses 

e@ Adaptability to repairs and design changes 

@e Minimum finishing requirements for smooth surfaces 


Like Avro, other leading manufacturers report savings as high as 

80°, with Epon resin tools and dies—for production as well as ex- Stretch die, with Epon resin facing of 
perimental and short-run work. Can you make comparable savings involved contours, ready for run on 
in your own operations? Find out by writing for technical literature 800-ton press. 

on Epon resins for tool and die applications. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta + Besten + Chicage + Cleveland + Detroit « Houston + Los Angeles « Newark »- New York - San Francisco + St. Lovis 
IN CANADA; Chemical Division, Shell Oil Company of Canede, Limited « Montreal « Terente + Vancouver 


14 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-44 The Tool Engineer 





intricate 
contouring is 
fast, accurate— 


12 operations in one cycle! 


Direct cam action—no levers—provides Ex-Cell-O Pre- 
cision Boring Machines with accuracy, versatility and 
speed in difficult contouring operations. 


In the application shown here—contouring an internal 
form in die-cast aluminum end covers—limits on diameters 
are held as close as plus or minus .0005 inch, and three 
work pieces are completed at a time. 12 separate 
operations are performed in one machine cycle, including 
precision boring, facing, chamfering and grooving. 


Cams can be changed in minutes. Cam assembly swings 
out for quick, easy change. All motors are outside the 
base. 





Another Ex-Cell-O feature is the large chip chute, cast as 
an integral part of the base. There are no openings where 
chips or coolant can enter the base. Contact your 
Ex-Cell-O representative or write direct for complete 
information. 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS «¢ GRINDING AND BORING SPINDLES 
* CUTTING TOOLS «+ TORQUE ACTUATORS © RAILROAD PINS AND BUSHINGS «+ DRILI 
JIG BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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DETROIT BROACH 


In the Production Picture with Industry's Leaders 


LOCATION: Ford Chassis Parts Division 


Sterling Township, Michigan 
































440 GEARS PER i 


FROM THIS LINE OF 
DETROIT BROACHING MAC 


r ’ 
Lhe recently opened Ford manufacturing plant in Sterling Town 
ship, Michigan, is a 1,800,000 square foot model of production 


efficiency. Prominent in this production picture is a line of six 
Detroit Vertical Pull Down Broaching Machines, each machining 
tough rings peat forgings in completely automatic production 


cycles. Here are the job facts 


PART: Forged re axle driven gear, SAE 8620 

MACHINE: Detroit Vertu ill Down, § broachir capacity, 

30” stroke 

OPERATION: Broach ¢ 7-4.988 1.D a 4.972-4.978 This tool will broach 33,600 tough forgings before 
diameter hole following ymnatic chur ( 1 f regrinding is necessary, according to tool life records 


" 4 P P ' carefully kept by Ford Motor Company 


MACHINE CYCLE: (1) Part conveyed ) (2) Part 
hydraulically advanced to broaching posit isher returns 
signalling retriever down, (4) Broach picked up by puller and pulled 
down through part, (5) Part automatically ejected, (6) Ejector signals 


to retriever. slide goes up (7) Next part advanced to 


¢ 
, 


broach returrt 


broaching position 


STOCK REMOVED: .00/5' pers 


HOURLY PRODUCTION: 2405 


‘T his combination ot tandard Detrou broac hing mac hines with 
relatively simple work handling devices results in a highly produc 
tive, fully automate operauon plus the economy of standard 
production equipment, readily adaptable to future changes. Let 
Detroit Broach engineers suggest the right machine, the most 
efficient tooling and the correct degree of automation to solve Same plant, different department. One of two Detroit 
your produc tion machining proble m. S¢ nd parts prints or details 15-ton, 66-inch stroke Vertical Twin Ram machines 


for prompt recomme ndations bearing cap forgings 


DETROIT BROACH 


DEPARTMENT D-9 +* ROCHESTER, MICHIGAN 





Up to 40% higher tightening torques keep a 


—and only the combination of an UNBRAKO screw 





UNBRAKO SET SCREW 


RECOMMENDED SOCKET SET SCREW 
TIGHTENING TORQUES 
(Inch-Pounds) 
MINIMUM 


SET SCREW SET SCREW DIFFERENTIAL 
SCREW SIZE UNBRAKO B c % 


The High-Torque UNBRAKO has a radius 


#4 5 3.9 3.5 28 in the socket corners. This eliminates the 
sharp corners where cracks start. It also 
#5 9 7.8 7.4 15 distributes the stresses developed when 

tightening torques are applied. Ordinary 
#6 9 7.8 7.4 15 mntening ques are ppl , 


socket screws have sharp corners which 


#8 20 14.7 14.5 36 often crack when tightened even at lower 
orques than those recommended for 
#10 33 26.5 25 25 “roan 
1/4 87 62 60 40 
5/16 165 122 125 32 UNBRAKO ORDINARY 
SET SCREW SET SCREW 
3/8 290 198 225 29 
7/16 430 309 350 23 
1/2 620 460 500 24 
5/8 1225 1106 1060 im 
3/4 2125 1540 1800 18 
7/8 5000 3660 4600 9 


1 7000 5025 6500 8 


The High-Torque UNBRAKO has a deeper 


socket, which gives you more purchase 











The High-Torque UNsRAKO socket set screw ts made to withstand the highest tight with the wrench. Since more wrench can 


ening torques ever used to seat a set screw—up to 40°, higher than an ordinary set be put into the UNBRAKO socket, you can 
crew, But to take full advantage of this UNBRAKO feature you must have a key that set the screw much tighter. And you won't 
can apply the force required to seat it without damaging the screw or snapping the ream the socket or round the corners of 
key. The High-Titan UNsrako hex key is designed specifically to set a High-Torque the wrench 


UNnrAKO so that you can be assured of full Aigh-torque performance every time 


UNBRAKO SET SCREW 


Here’s why a High-Torque UNBRAKO 
can be seated tighter—and stay put 


UNBRAKO SET SCREW 


It has fully formed threads that make the 
whole screw stronger. The metal ts 
compressed into the closely knit grain 
structure that you see in this illustration 
The grain flow follows the contour of 
the threads. There are no straight lines 
along which shear can occur. The The High-Torque UNBRAKO its properly 
UNBRAKOretains its flow lines even when heat treated, kept clean. Its grain structure 
ground down to .0O10O 1 below root is uniform. It 1s free of decarburization 
diameter. Screws with cut or ground There's no danger of stripping the threads 


threads lose thread format root diameter or shearing the point when tightening 


The Tool Engineer 









High-Torque UNBRAKO socket set screw tight 


and key assures full high-torque performance 












ORDINARY SET SCREW are full of the telltale white spots that which exert torque on the inner walls of 









identify it the socket, are sharp and tough. The 
bend 1s strong 

And here’s why an UNBRAKO High-Titan ' b- 

hex key can be used to apply far mor The High-Titan UNBRAKO is accurately 


tightening torque to a_ High-Torque 
a | 



















1 sized across the flats and across the 
UNBRAKO socket set screw than ts needed corners to insure snug fit and full wall con 
without damaging either the screw or tact. It won't ream or wear an UNBRAKO 
the key, ocket. The square cut end engages the 
he High-Titan UNBRAKO is not an ord full depth of the socket for greater tighten 
nary hex key. It a precision internal ing power. It gives you up to 25°, more 
wrenching tool h high ductilit mn wrench engagement than a key with a 
cially designed issure full high-torque chamfered end 
performance, It made of special alloy 
steel bar stock, inspected magnetically and 
torques are applied. The ordinary screw is chemically to make ire that the material a aaa END 
suffering from an overdose of decarburi- ' flawless and of the specified propert 





zation; socket walls, threads and point Its sides are flat and parallel. The corners, 












TORQUE-ANGULAR DISPLACEMENT CURVE 
FOR Ye" HEXAGON KEYS 








MAXIMUM 
TORQUE | 


Fe en 
POINT 
i 




























100 = BREAKING POINT : : 
on 
PROPORTIONAL LIMIT The High-Titan UNBRAKO hex key is heat 
(KEY TWISTING) treated in modern atmosphere-controlled 
80 ' | 2 furnace Ihe surface is casehardened 


without decarburization, The extra hard 
urface gives the key longer life. And it 
retains its dimensional accuracy, is tougher 


and more ductile than ordinary keys. Thi 





torque-angular displacement curve for Y% 








in. Nexagon keys distinguishes a High 

LEGEND litan UNBRAKO from an ordinary key 

0 BRITTLE KEY ~---—-— =o | The High-Titan UNsRAKO has a higher 
UNBRAKO KEY yield point and a higher breaking point 


can exert a much higher torque with 


TORQUE INCH-POUNDS 








it without snapping the key 

















Be ire you get the full high-torque per 
| formance offered only by the combination 


| of a High-Torque UNBRAKO socket set 






rew and a High-Titan UNpRako hex 
key. Both products are stocked by author 
7ed industrial distributors Ask the one 
ANGULAR DEFLECTION RADIANS* PER INCH nearest ou for complete information 
*1 radian approximates 57.3° Or write STANDARD Pressep Street Co 
Jenkintown 37. Pa 
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We also manufacture precision titanium fasteners. Write for free booklet 











Unbrako Socket Screw Division Jenkintown, Pennsylivania 


Standard Pressed Steel Co. « 
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Three multiple- 
spindle Natcos 
bore, drill, spotface 
and tap the front 
end support for a 
Massey -Harris- 
Ferguson tractor 


At Massey-Harris-Ferguson 


Natcos Save 
100 Parts... 




















60 Man Hours Every 


on Rugged Axle Support Castings } 


Massey-Harris-Ferguson checked it two ways. Nine general-purpose machines would do 
the job—or 3 Natcos. They chose the Natcos for these reasons: 


Saving of $30,000 in machine cost 

Saving of 60 man hours every 100 parts 

Saving of 65% in floor space 
The Natcos handle all drilling, boring, spotfacing and tapping—a total of 67 operations 
on the 182-pound front axle casting. The casting is heavy, irregular—tough to fixture and 
clamp. The Natcos meet production requirement of 11 parts per hour. 

Natco provided complete tooling which features automatic clamping, cycling and chip 
blow-out. All three machines are of unitized construction, giving Massey-Harris-Ferguson 
the flexibility to run different parts of redesigns of the same part. 

Let Natco Field Engineers point out cost-saving and time-saving methods on your next 
drilling, boring, facing or tapping job. Natco offices are located in Chicago, Detroit, New 
York, Buffalo, Boston, Philadelphia, Cleveland and Los Angeles; distributors in other cities. 


National Automatic Tool Company, Inc. 


Richmond, Indiana 
Multiple-spindle drilling, borirg, tacing and tapping machines. Special way-type, index and transler machines, 





Nw 


Now drill accurate holes in hard metals 
easily... with the new portable ‘*‘K-MATIC’’* 


——— This man is standing by while a Keller Tool ““K-Matic”’ port- 


“K-MATIC” FEATURES able drilling unit does its work. This new production line 
drilling unit is only 12” long, weighs less than five pounds; yet 
it develops up to 1000-lb. thrust, has positive power feed and 
handles drills up to 34”. 


® Develops up to 1000-lb. thrust 
© Positive power feed .002" or .003 
per revolution ’ : , : 
Thrust is developed against a patented Keller Tool drill 
bushing tip that is easily locked to a jig by any of several 
simple methods. Hard metals, soft metals and sandwich con- 


Simple single-lever operation 


1', troke length 





Instant automatic bit return 


Adjustable depth stop 


4 struction are drilled so cleanly that reaming is often un- 
necessary. 





—_ . 





Send now for complete information and specifications. 


* Trade-Mark 


em =~ ENGINEERING FORESIGHT—PROVED ON THE JOB 
‘ By { IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING 
f » 


\ 
, { 
~~ + GARDNER - DENWER 
a) Gardner-Denver Company, Quincy, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-52 The Tool Engineer 
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Green River Steel Corporation 


a 


Green River Steel Corporation of Owens 
boro, Kentucky, one of the newest 





illoy 
steel pl ints inthe country, now wa wholly 
owned subsidiary of Jessop Steel Company 
This fact will result in benefits to the “i 
customers of both companies If you buy 
steel from Jessop, you have been buying 
the broadest iniety of top quality alloy, 
high speed and stainless steels obtainable 
anywhere. Now with the splendid 


and modern melting facilities of 


new 
(;reen 
River in the picture, service from Je 1oOp 
will be broader and qu ker If you ime i 
Green River customer, you'll enjoy higher 
quality and more products and the bene 
fits of the exclusive Dornin Process used 
by Cjreen River which provide steel of 
unmatched forging qualities and grain 
structure. If you haven't been 
from either company, this is 
to start. Write to Je ssOp 


buying 


a good time 





Tr » Jessop district offices and representative 
sn now service you with Green River Product 


District Offices Pittsburgh, Pa 





Toronto, Canada 
llaceburg, Canada 

Washington, D4 

oe Clevelan 

z , Mie Detroit ‘ Representatives 

Harttor on Charlotte, Nf 
fianapolis ansas City, Mo 

Los Angeles ’ 

New York 

Phiiadeipt 











MACHINE OF THE MONTH 
ECONOMY un PRECISION BORING , 


* Economy in initial investment 


Economy in machining costs 
Economy in maintenance costs 
Economy in change-over time 


The new Seneca Falls Model “NP” Precision Boring 
Machine is a top quality, reasonably priced, mechanic- 
ally operated machine available with either one or two 
precision spindles mounted independently on a fixed 
bridge. Either the work or the tools can be rotated on 
the spindles. The patented “Quick Change-over Mech- 
anism” permits variations in carriage stroke, rapid 
traverse and feed cycle without changing or purchasing 
additional cams and reduces average changeover time 
to less than thirty minutes. The design of the headstock 
bridge permits the installation of other makes of stand- 
ardized boring heads. 

Let our engineering staff help solve your precision 


machining problems. 





The two-spindle machine illustrated above is equipped for 
boring, facing and rabbeting both ends of field rings in a 
single machine cycle. When the operator removes a finished 


dd OPERATION 


piece from the rear chuck, he transfers a semi-finished piece JERALL LENGTH 


RN AND FACE PILOT O1A 
from the front chuck and ré places it with a rough piece WwW he n MPR 808E 


the starting button is pressed, the tools move forward in rapid 
traverse to cutting position, automatically shift to cutting feed, 
and finally return to starting position in rapid traverse. The entire 
operation is automatic. The field rings are 4 in diameter and 
a production of 60 pieces per hour at 100% efficiency is easily 


maintained. Tooling arrangement is illustrated opposite 


ENECA 


ALLS 








ACHINE 








Miicti(f@ t 2° £08 it feign SENECA FALLS MACHINE CO. 


SEenGB&CA FALLS, NEW Yoru 


Lo-swing Lathes and Seneca Falis Machine Tools, Automation and Electronics 
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1-A typicol MS aircraft bolt has a radius tolerance of .03) 
041 on the fillet where the head joins the shank. By placing up 
to 9 radius drawings on a single overlay chart, a number of 2 
machine operators can check fillets during production 


1 


measured to .0015 


2-Another typical job at Standard Pressed Steel Company in 
volves checking the angularity of a 100 


flush head bolt to 


Angularity is checked at the same time that the radius is 
(limits are .016-.019) 


How Kodak Contour Projectors help keep 
gage inventories low in production checking 


Standard Pressed Steel Company— 
manufacturer of aircraft bolts, socket 
screws, and other close-tolerance fas- 
teners—-once needed as many as 26 
radius gages to check the fillets of each 
type of bolt it made while the bolts 
were in production. 

Multiply this figure by the number 
of types of fasteners .. . add the gages 
required for checking other dimensions 
such as root radii—and you get an idea 
of the vast inventories involved in con- 
ventional inspection methods. 

Now SPS does much of its produc- 
tion inspection by optical means with 
Model 8 Kodak Contour Projectors 
and gage inventories have been slashed 
for these 4 important reasons: 

e Light in weight, the Model 8’s can be 
readily moved, used where needed 
on the production line. 


e Asingle Contour Projector can serve 
several machine operators, since one 
screen chart can show tolerance 
limits for as many as nine different 
radii. (Fig. 1) 

A single chart can check several di- 
mensions at once on a given part 
(Fig. 2) 

By interchanging charts, the same 
Projector can be used to check a 
variety of parts—bolts, flat-head 
screws, or socket screws. (Fig. 3) 
Model 8 and other Kodak Contour 

Projectors help simplify 
measurement and inspection problems, 
too. For full details write for our illus- 
trated booklet, “Projection Gaging 
with Kodak Contour Projectors,” or 
ask for the name of the Kodak field 
representative in your He'll be 
glad to advise you 


can your 


area. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
Apparatus and Optical Division 


the KODAK CONTOUR PROJECTOR 


1957 


FOR FURTHER INFORMATION f 


READER SERVICE 


\ 
3-Here an operator uses a Model 8 Projector 


to check the root radius of threads to toler 
ances on the order of 002 
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EFFICIENT MILLING...in any direction! 


New CLEVELAND 4-flute center cutting End Mills "7 = 
° ee P 4 

reduce individual end tooth shock and assure smoother k -»~ ‘a \ 
cutting action, particularly in plunge milling. » — iil »—- 
[he advanced design of 4-flute 500 Series High Speed End Mills 7 \ J 
is your assurance of accuracy and high production in both tracer ~ } ™“~ & 
ind general purpose milling. [he accurately form-ground notches BALL NOSE SQUARE END 
ind the precision yround cutting edges vive you ibsolute unl 

formity and posstive chip removal Oe Iry these new CLEVELAND 

End Mills on your next job. Get all the advantages of 4-flute mills 


nd pluneve cuttine, too! Contact our nearest Stockroom, or 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 


THECLEVELAND twist prit co. 


1242 East 49th Street ° Cleveland 14, Ohio 


Stockrooms: New York 7 + Detroit 2 © Chicago 6 * Dallas 2 * San Francisco 5 * Los Angeles 58 
E. P. Barrus, Ltd., London W. 3, England 
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Everybody knows that 


National Tool Company 


makes circular form tools— 





Sa 


: Vy, But did you know 
5 me Cs we make surface 
“Wy 


SP, broach sections... 


f 





For more than half a century National Tool Company 
has supplied high quality precision cutting tools to 
the metal working industry. When your job 
requires special cutting tools call your National Tool 
representative. His assistance is yours for the asking 
whether you're interested in one special tool 
or a complete tooling progromi 










New FREE Catalog 


To National Tool Co., 11200 Madison Ave., Cleveland, Ohie 





Ple e send NEW 92 page 






s for the metal-working industry 





National 


TOOL CO. 


Cleveland 2, Ohio 








jtalog showing National Tool Compar y's complete line 






WHAT... 


NO UNIVERSAL 
DRILL 
BUSHINGS ? 





Wherever there are holes to drill using jigs or fixtures, it pays to specify 
Universal drill bushings. Machined from finest quality steel, Universal bushings 
have super-finished bores which lengthen tool life and reduce bushing 

wear over long production runs. Knurled heads provide quick, sure grip. 

Blended radii on top-inside diameters help prevent tool hang-up and breakage. 


Standard sizes and lengths in stock for immediate delivery. 


FREE UNIVERSAL SELECTOR. Gives all engineer- 
ing data for selection of all types and sizes 
of drill bushings up to 1°" drill size. Send 
request on your company letterhead. 


UNIVERSAL ENGINEERING COQ. eFrankeNmuUTH 3, MICHIGAN- 
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Heller 


solid carbide 


Tools 


give mgre because they “give”’ less! 
GREATER RIGIDITY PAYS OFF: There's no spring or wobble as with 


carbide-tipped steel tools. So, longer life, higher speeds and smoother 
finishes are built into Heller Solid Carbide Tools. 


CHECK THESE SPECIFIC ADVANTAGES! Heller Solid Carbide End 
Mills produce much finer finishes than tipped types. Heller 
Solid Carbide Drills increase production 40 to 50 times over high 
speed steel drills because of higher speeds. Heller Solid 
Carbide Reamers last as much as 50 times longer than steel 
reamers cutting hardened steels at Rockwell C-63. 


RESHARPENING SERVICE ADDS FURTHER LIFE! Helle: 
regrinds dull tools to restore them to original precision 
... at a fraction of their original cost. 


COMPARE THE VALUE! Tested against high speed steel 
tools with or without carbide tips, Heller Solid Carbide 
Tools clearly prove that they cost much less in the 
long run. 


for better cutting 
at lower cost! 
Whether it’s solid carbide 
tool yr jot proved file you want, it 
pays to consider Heller first. Oldest 
in filing experience, newest in 
cutting developments, Heller best 
equipped to match cutting tools 
to job requirements for maximum 


production at minimum cost 


NEWCOMERSTOWN, OHIO SOLD EXCLUSIVELY THROUGH 


e Manufacturer Subsidi« of Simond iw and Stee ° 4 Halle: 
eeuloe 


t "YOUR OUTSIDE T00L ROOM’ : 


SERVICE + STOCKS = SAVINGS 
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Grades for cutting every material 
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Grade 370 saves 155 
hours’ machining time 
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WHY MACHINE OUTPUT GOES UP, 


WITH CARBOLOY CARBIDES ON 


. . in a form for handling every job 
Standard tool in na 

tandard blanks in 
erts 


300 Series and 78 S« 


860 for cast 


choose from thirteen styl idreds of 


teel 
nonte! 


new Grade wide range yl and 


Carbolov toolholder 


ize In- 


I 
rou machining lo! tandard types 
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AND UNIT COST COMES DOWN, 


YOUR METALCUTTING JOBS 


>» Carboloy cemented carbides are tailored to the job 


> Let you cut faster without sacrificing tool life 


You'll increase the productivity of your ma hine 
you re juce total 


Carboloy cen 


the job. And you can quickly get the grade 


you need 
manutacturing cost per piece vne! In the 


form you need it 
1 nted carbide: go to work on yo ) . . 
Stocked locally by Carboloy Distributors 
ir machines will be more productive, beca\ ley 
can operate at greate! needs and feeds when 


th the Carboloy grade de 


Your local Authorized Distributor of Carbolo 
V } igned for the job And ( carbide product tock tandard tool blank 
produce more pe! shift. because Carboloy carbide ta and toolholde in tvle and 174 1 
rugged r 


cemented 
insert 
or ( el! job or 
i ¢ 


you fast delivery, and expert techni- 


if i i conditions without sacrifice ol toc 

Your units costs will go down, because the use of 
grade ear ¢ machining time per piece i} name in the Yellow 
phone book). Or write Metallurgical 
f nt of General Electric 


i ’ Vil flood etro 29 Michigan 
Proved in the field slod., D it Vichigat 
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| | A ! all ii! ) su di find ni 
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ON FORMED STAMPINGS| 
REDUCE COSTS WITH 


U.S. MULTI-SLIDES 


If you produce formed metal stampings, the U. S. Multi-Slide 
may be the answer to your cost reduction problems. The part 
illustrated is just one of the many different types of stampings 
illustrated above is produced that can be produced complete on the U.S Multi-Slide without 
No secondary handlings ... and every such operation that can be 
climinated increases your profit potential. 


The formed metal stamping 


complete on the U. S 

33 Multi-Slide Machine shown 

below The combination of ram action, four-slide forming, vertical 
stripper and various auxiliary units allows for the designing of 
tools to produce intricate parts complete without secondary 
operations. Since these movements are an integral part of the 
machine equipment, it is not necessary to incorporate complicated 
movements into the dies themselves, thereby giving the added 
advantage of reduced tool maintenance cost. 


vestigate! Ask for a copy of Bulletin 15-T, 1 us part 
drawings or samples for our recommendations 


U. S. TOOL COMPANY, Inc. 


AMPERE (East Orange) NEW JERSEY 


Builders of U. S. Multi-Slides ‘ lers U. § 


> el 
Automatic Press Room Equipment ie Sets and Accessories 





Right: The No. 33 U. S. Multi 
Slide with capacity for ma- 
terial up to 2%." wide, with 
feed length adjustable up to 
12%". 


Right: Operations in the form 
ing position. 1 —Front, right 
hand and left-hand tools 
entered to preform part 
around post. 2 — Right-hand 
and left-hand tools retracted; 
front and rear tools entered 
to complete the form 
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Cadillac PLA-CHEK Gages are available 

in a complete range of sizes from the 

a easily portable 6 and 12 models 

for smaller jobs, to the 18, 24, 36 

Height gage and micrometer settings are 5 to 20 and 48 models for larger inspections 


Precision-made risers in 6 and 12 
times faster with Cadillac PLA-CHEK than with sizes, such as the 12” model for the 
other methods of comparable accuracy. Less than 24° PLA-CHEK shown above, may be 
15 seconds establishes any dimension within a 24” used with all PLA-CHEK Gages 


range to limits of less than .0001". No auxiliary 


Rape blocks necessary PLA-( HI K 1s totally self- MAIL THIS felt ae), FOR COMPLETE DATA 
contained. Dimensions are taken from the 


surtace 
plate or from a base line on the work. Send coupon CADILLAC GAGE COMPANY 
PODAY for complete details! P.O. BOX 3806, DETROIT 5, MICHIGAN 


Without obligation please rush complete information 


on the Cadillac PLA-CHEK Gage line to 
Name 


Company 


COMPANY 


P.0. BOX 3806 + DETROIT 5, MICHIGAN 


7one 


September 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-63 








“LEFT-HANDED MONKEY WENCH” 


Without nv h ig around any 
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at American Coldset Co., ee N. J. 
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jualit landaras 


Inspector 


by mcat 


“The originator of machine tool standards in optical inspection 


ae wiiees HOMES hy SAMI 





COMPANY. Der 518 Clinton Street 





JONES & LAMSON MACHINE 
Please send me ( at stalog 4 ” h de bes the f JAL Optical ( parators 
name title street 
company city zone state 
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FULL-UNIVERSAL MACHINES 


for 
DRILLING— TAPPING— THREADING 


Batteries of Snow machines are found in many plants 
where high production output must be combined with 
quick set-up, low tooling cost, and the highest degree 
of accuracy. 
Single Spindle Machines A section of the second operation department of 
the REVERE CAMERA COMPANY is shown 
Two Spindle Machines where the precision components for REVERE 
cameras and projectors are processed 
Where “‘quality” of product is of extreme im 
portance, the decision is to standardize on 
Snow equipment. 


Angular Machines 
Drilling and Tapping Units 


Automatic Jigs and Fixtures 


Nut Tapping Machines 
Horizontal Machines 


Drill Press TapHeads = ay nniyEACTURING COMPANY 


435 EASTERN AVENUE, BELLWOOD, ILL. 
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$7200 per month saving by 
large automotive plant after switching to 


An actual saving of $7200 per month, including labor costs, 
has been reported by a large automotive transmission plant 
ince switching to Stuart’s Dasco D-20—the first truly heavy 


duty soluble oil formulated and price d for ge neral applic ation! 


This carefully engi 

neered compound eliminates cutting oil confusion—drasti 
«et the number of cutting fluids needed in your 

nt. This plant uses economical Dasco D-20 in standard 
mixtures on 365 different machine tool reducing cutting 
oil inventory... Saving service time and cutting oil cost 
minimizing chance of error yet taking advantage of 

all lubricating and cooling properties you expect from a 


heavy-dut oluble oil, 


This user reports that Stuart’s 

weet longer—even after long shutdowns. 

resisted by a special germicide addi 

few germicides that remain etlective 

presence ¢ oOup tuart’s Dasco D-20 has superior 


abilit remail when mixed with water. 


For Cutting and Grinding 


Stuart CO , maintains or improves effi iency of 
r operation \ real heavy-duty 

a tough thin film between the 

reducing friction and prevent 

variety of tough metal-cutting 

pes of broaching, can be done 

with this one low-priced compound. A lean mixture for 


ding enable you to take full advantage ol improved 


yrit 
wheel bond Propet ipplied, it allows you to use high 
unit pre ure lor tl iximun in k removal keep wheels 


open and tree-cutting... prevent heat checking. 


Chips settle faster with Stuart's Dasco D-20, so you 
have a clean compound in your machine at all times. 
You get a better finish . . . cooler cutting and grinding. 


' 7? 
NCH «af 


| . jews 
pa} ele 


You can use low-priced Stuart's Dasco D-20 for ream- 
ing, boring, drilling, facing, chamfering, milling, tap- 
ping, threading, broaching, surface-grinding, and 
high-speed carbide tool machining. 
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First low-priced heavy-duty soluble oil with 





both additives: active germicide and E. P. base 


Stuart’s Dasco D-20 is the first low-priced solubl 


to offer you both a special anti-rancidity gerr ce 
an extreme pressure base oil additive with high ant 
weld and lubricity characteristics. Carefully bala 
high-quality emulsifying agents provide high-grade 


ing properties . unusual stability for longer life 






Find Your 





Phone your 
Stuart Service Center 


Yellow Pages 


Arrange now to test Stuart’s Thermex 33 
Hot Die Lubricant on your difficult forg- 
ing and drawing operations. 


DETROIT, MICH...........506- Tyler 7-8500 


os ey ere Bishop 7-7100 
HARTFORD, CONN........... Jackson 7-1144 
CLEVELAND, OHIO.......... Prospect 1-7411 
PHILADELPHIA, PA........ Devonshire 8-6100 
TORONTO, CANADA........ Oxford 9-9397 


Representatives in all principal cities 
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multi purpose, heavy-duty oluble oil pive vou ideal 
characteristics for high-speed machining with carbide 
cutting too upgrades finish and tool life on tool 
steel application tuart’s Dasco 1)-20 ha Uperior 
wetting abilit voids rust... mixes ecasil keeps 
machinesand partsclean...and is preferred by operators, 





SINCE 1865 


D. A. STUART OIL CO., LIMITED 
2729 South Troy Street, Chicago 23, Illinois 


CANADIAN D. A. STUART OIL CO., LIMITED 
3575 Danforth Avenue, Toronto 13, Ontario 





METALWORKING 
LUBRICANTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-67 67 





Any Welding Job 
AC or DC can 
be handled with 


one machine 


That’s why it pays 


to standardize on 


LINCOLN 


IDEALARC Ye 


This job required DC welding... The next job needed AC. 


\X JITH Lincoln Idealarcs you can schedule any 
welding job on any machine. You can take any 


machine to any job. You can do these things because 


every Idealarc can give you both AC and DC welding 


current... whichever is best for the particular job. 


adn’t you better standardize on Idealarc? Write for 
Hadn't y bett tandard Ideal ? W 


Bulletin SB-1343 and SB-1364 for facts. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 5016, Cleveland 17, Ohio Idealarc AC{[DC Welder available in 
180, 250, 300, 400, 500 amp. sizes. 


WHY 


use anything but 
IDEALARC 


The World's Largest Manufacturer of Arc Welding Equipment 


oe Bin | Yuin 


one welder both AC less to buy 
and DC and operate 
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JOB FACTS 


Ask for our representative to tell you more about 
Acme-Gridley BASIC DESIGN. Meanwhile write for 
Bulletin CM-44 shewing 25 different tooling setups 
on chucking jobs. 


National Acme 


THE NATIONAL ACME COMPANY, 184 EAST 131ST STREET, CLEVELAND 8, OHIO 
SALES OFFICES: © WNewerk 2,New Jersey © Chitege 6,iilincis © Octrelt 27, Michigen 
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Maximum production, at lowest cost per piece, is as- 
sured because of: 


GREATER TOOLING FLEXIBILITY . . . the result 
of Acme-Gridley sound basic design. 


DOUBLE INDEXING .. . which lets you finish both 
ends of the piece at one time, more accurately, with less 
handling—as fast as modern tools can take it. 


INGENIOUS TOOLING ENGINEERING .. . that 
comes only from COMPLETE LINE experience. 





Hydraulic presses are available with a simple 
hydraulic control or with complete electrical con- 
trols as illustrated. T-slotted beds and slides are 
standard 


y y 
| 


All steel welded frames are designed to give 
easy access for feeding and scrap removal. The 
mechanical press shown here is equipped with 
built-in electrical controls. 


Give Costs a TRIMMING with NEW 
CLEARING FLASH TRIMMING PRESSES 


Generous bed sizes, ample clearances for feeding 


and unloading, low initial costs, high speeds — these 
are the features you'll find in Clearing trimming 
presses. ‘These presses are available in gap-type 
mechanical models and in column and gap-type hy 
draulic models. Capacities range from 30 to 75 tons 
Clearing trimming presses are readily portable 
by lift truck or crane. When controls are specified, 
they are built right into the press so that moving 
the machine from one place to another is greatly 
simplified. Controls available on these machines 


may be as simple or as elaborate as you wish 
Machines will be furnished without accessories or 
with deluxe controls which can include “electric 
eye’ safety devices that stop the press if the beam 
is interfered with. 

If you have been tying up standard punch presses 
for trimming work, it will pay you to investigate 
the advantages of presses which are specifically 
designed to simplify and speed up your flash trim- 
ming operations. Write or call on Clearing for 
more detailed information. 


< & 5 A at ' rR G Ee ber E S Ss E Ss, THE WAY TO EFFICIENT MASS PRODUCTION 


CLEARING MACHINE CORPORATION oivision of U. S. INDUSTRIES, INC. a 
6499 W. 65th STREET, CHICAGO 38, ILLINOIS * HAMILTON DIVISION, HAMILTON, OHIO 
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It’s Time to Run! 


In all human affairs and relationships, you have to learn to walk 
before you can run. Our society has been an organized and fun 
tioning institution for 25 years now and during that time we have 
learned to walk. We have learned to walk well and are now in a 


position to start running 


Our avowed purposes have been to advance scientify knowledge 
of tool engineering, provide means and methods of applying such 
knowledge in practice and in education, and disseminate such 
intormation We are organized into national administrative com 
mittees, with local chapter counterparts, to make certain that each 
of our purposes is considered. Our officers and the board of direc 
tors watch the progress in all areas to keep the society moving fot 


ward with a balanced program. 


We have an active research program that is sifting known infor 
mation on tool engineering and filling in gaps. Programs at annual 
meetings are bringing together tool engineers and fresh ideas. Our 
magazine 1s recording noteworthy progress in all phases of tool 
engineering Prepar ition and publication of handbooks is an in 
creasing activity Also, representatives of the society are working 


in the fields of professional engineering and standardization 


Qur present standing in each of these activities has been preceded 
by a period of exploration study and thought. Progress was slow 
at first \s the committee involved spelled out its problems and 
determined its goals ction increased When activity became still 
greater, a staff administrator was appointed At a certain level, it 
became apparent that professional help would be required to in 


crease the pace Knowledge of tool engineering alone was not 


suflicient 


To maintain balance among the society's current programs, con 
centrated effort is now being turned toward education. The National 
:ducation Committee has increased its activity, it has a staff ad 
ministrator and now it has a prof ssional educator as director. The 
wctual functions of this man have not been spelled out. He is being 
riven room to develop his activities in the best way, based on his 
knowledge of education and the committee’s knowledge of tool 


engineerir ind its needs 


ether. the committee and the education director, will now 
[hey will coordinate present plans for helping tool 

help themselves professionally The will work out 

cesstul seminars and courses, and they will increase 

ward building college and university curricula that 


od tool engineerin rraduates 


NE Cotbin. 


VERESIDI 
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REPORT FROM RYERSON 


on Services and Products in Stock 


In addition to the products shown below, you can 


call on Ryerson for flame-cut steel shapes, fabri 


cated 
construction 
And equally 


carry 


important re 


out the K 


, 


CARBON STEEL & ALLOY BARS 
Most complete range of types, shapes 


and sizes as well as largest tonnage 


4 


SHEET STEEL & STRIP—More than 


20 different types in pattern sizes, cut- 
to-order sizes, strip coils, et 


ALUMINUM ar many Ryerson plants 


sheets, coils, plates, bars, tubing, 
architectural and structural shapes, etc 


EPH T. RYERSON & § 


« DETR 


FOR FURTHER INFORMATION 


steel for reinforced concrete or steel frame 
many other products and services 
the specialists who 
yerson quality control program 


ANTS AT: NEW Y BOST 


* BUFFALO « 


that 
that 


see 
met, 


« — ‘a 


STRUCTURALS —\-beams, H-beams, 
channels, angles, tees and zees—all 
high quality steel to ASTM spec. A-7 


TUBING — Seamless and welded stee! 
tubing—mechanical tubing, fluid line, 


pump cylinder and structural tubing 


INDUSTRIAL PLASTICS— PVC pipe, 
fittings, sheets and rods, rigid Kralastic 
and flexible polyethylene pipe 


FORI . Ff 


RK « N «© WALLINGFS 


JINN 
CHICAGO «© MILWAUKEE © ST. LOUIS + 


LOS AN 


USE READER SERVICE CARD 


customers 
every 


wll 
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specifications are 
order is correctly 


exactly 
filled and 


promptly delivered. As a result you get unequalled 


service and certified quality when your company 
calls Ryerson for steel, 


plastics and machinery 


aluminum, industrial 


PLATES—14 types including special 
low carbon steel plates for forming and 
welding, leaded New E-Z-Cut, etc. 


STAINLESS STEEL— alle gheny stain- 


less in over 2,221 sizes, shapes, types, 
finishes: sheets, plates, bars, pipe, etc. 


MACHINERY & TOOLS —The broad- 


est line of metal-working equipment 
available from a single source. 


H NCINNATI 
° SAN f 


SEATTLE 
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By T. W. Black 


Associate Editor 


European production experts recently met 
in Paris to discuss trends and common prob- 
lems in the field of automation. This article 
reviews the current status of automation in 
Europe, as reported at the meeting, and sum- 


marizes Kuropean thinking as to the future. 


) 
ROGKESS IN PRODUCTION methods is not restricted 
The nations of Western kurope 


to ar one count 
faced with the problem of obtaining higher indus 


trial productivit ire looking to automation to pro 


de at least a partial answer. While automation has 
it ha 


not been as extensively applied in hurope as 


een in the United States. there are. nevertheles 


| automatic production lines i | uropean 
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plant ind interest in automation is al a high level 
in the United Kingdom. France. Germany, Italy 
Belvium. Sweden. Norway and other countries 
What is Automation’? 

[here is no general agreement on a definition for 
the term “automation All countries agree that 
automation in manufacturing is an evolutionary 
le elopment coming ibout through improvements 
in’ mechanization wecompanied by improvements 
in control devices. The automatic factory, theoreti 

possible, is not yet in sight 


Ir il full 


United Kingdom engineers, all operations would be 


iutomatic factory. as pointed out by 


revulated by a central control station. This station 
ould) perform all production control functions: 
that is. it would analyze sales, orders and market 
information. combine this with poli y decisions by 
management, and print a master production sched 
ule It would control the flow of raw materials 
through processing operations and would also keep 
in adequate supply of finished parts at assembly 
tation All of these production control functions 
ould be performed by an electronic computer. With 
ll proce in inspection and assembly operations 
performed automatically there would be no need 
for human intervention except for maintenance 
Applications 

Full automation. then. involves computer control 
ol automatic processing and assembly machines 
Vv inpower requirements are limited to maintenance 
personnel, possibly some clerks, and management 

Manifestly, full automation of a plant must be 
deferred until all elements of a production line 
machining, inspection and assembly operations 
have themselves been successfully automated. In 


hurope, as in the United States, substantial progress 


has been mac along this line 


Machine Tools: In general production lines in 


Western hurope are equipped with the same types 


of machine tools found in comparable factories in 
the United States. With the exception of centerless 
yrinders, however, few of these tools are equipped 
with feedback controls to provide self-correcting 
features. Many of these machines are loaded and 
unloaded by hand: others are fed by manually 
loaded magazines. Thus there are not too many 
examples of automation to be found among the 
tandard machine tools 

Rotary indexing machines of various types are 
common in the United Kingdom and Germany and 
to a lesser extent in other West European countries, 
These machines are 


occasionally linked with con 


vevors and automatic handling equipment to make 
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up a line having minimum direct labor requirements 

In-line transfer machines have long been in use 
in urope, part ularly in the automotive industry 
The first transfer machine in Europe. possibly the 
first in the world, was built by Morris Motors in 
Coventry, England in 1924. It produced cylindes 
blocks from rough castings. Since that time, many 
transfer machines have been built in England, 
France and Germany and most of these are indis 
tinguishable in design from those built in the 
United States during the same period 

Gaging stations and other in-process control sta 
tions are frequently built into European transter 
machines, providing a degree of feedback control 
Where there area number of successive produ tion 
operations, it is not unusual to link individual trans 
fer machines together with shuttles, turntables o1 
other automation equipment to make up a fully 
mechanized production line. The problem of eco 
nomic automatic tool changing has not as yet been 
solved and most European plants rely on planned 
periodic shutdowns for tool changes and routine 
maintenance. 

There is one significant difference between Euro 
pean and American rotary index and transfer ma 
chines: most European machines are built up from 
standard components. This type of “building block 
or “unitized” construction has recently come into 
prominence e in the United States because it has been 
found that a highly spec ialized machine. designed 
for a specific product. may be rendered obsolete by 
a product design change before its useful life has 
expired. When standardized machine bases and 
heads are utilized, conversion to a new product is 
simplified. The changeover can be readily accom 


plished by rearrangement of various machine units 


Programmed Machines: Three-dimensiona! 
tracer-controlled machines for die-sinking have been 
in use in Europe for many years. Control of such 
machines by means of pun hed cards, magnet 
tapes and the like is a relatively new development in 
both the United States and Europe. There are few 
if any, machines of this type on the Continent. In 
England, Ferranti has produced a tape-controlled 
milling machine and work is proceeding on a cam 
milling machine controlled by an analog computer 
Given a series of coordinates, the computer deter 
mines the best curve through all points and guides 
the cutting tool accordingly. This machine is being 
developed by Kleetric al and Music al Industries int 


cooperation with Cincinnati Milling Machine Co 


Automatic Assembly: There are a number of 
interesting automatic assembly machines in Western 
Europe. These machines are comparable to those 
developed in the United States in veneral design 


and function. In Germany, a rotary-index ma 
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chine has been developed for the assembly of elec 
trical plug sockets. Some of the parts assembled 
are manufactured on the assembly machine itself 
which also incorporates test equipment. Resistors 
contact assemblies and electrical switch gears are 
assembled automatically or semiautomatically on 
other German mae hines, as are printed cire ults and 
sockets for electron tubes. 

An outstanding example of “do-it-yourself” tool 
ing for automatic assembly is found in the AB 
Ifoverken plant in Sweden. In this plant, electrical 
fuses are manufactured in volumes of some 20 mil 
lion units yearly The fuses consist of a ceramic 
body, top and bottom contact rings, top and bottom 
contact caps, a pressure spring and indicating wire 
a fuse and an asbestos insulator. These ¢ omponents 
plus a sand filler material, were formerly assembled 
manually. Approximately 220 girl operators were 
required for assembly operations. With the intro 
duction of automatic assembly techniques, 35 work 
ers produce a greater number of fuses than was 
previously turned out by the 220 operators The 
extra operators were re assigned to other work it 
the plant 

The machine is of the transfer type, with parts 
‘heing carried between successive presses and weld 
ers on a conveyor. Precise positioning of parts for 
issembly is accomplished by means of levers, actu 
ited from a main shaft. At the start of assembly 
operations. ceramic bodies are manually fed onto 
the conveyor. From this point, all assembly and 
testing operations are automatic 

Development costs for the machine were low. A 
step-by-step analysis of each hand operation was 


made ind a wood-and-sheet-steel model was de 


signed ind built to replace the operation undet 
consideration When this model was functioning 
satisfactoril 1 metal prototype model was built 
All of the models were constructed by one crafts 
man. working under the supervision of an engineer 
The assembly machines themselves were also built 
in the plant 

In addition to reduc ing direct labor costs. it has 
heen found that rejects on completed fuses amount 
to OS percent as compared to 6.0 percent when 
fuses are assembled manually There have ilso been 
ignificant savings on wire and other materials. due 
to more efficient production 
Standardized Products: The assembly of ele: 
il fuses offers an ideal opportunity for automa 

Large quantities of identical products are re 
quired and. since these products are standardized 
there is no possibility of product design changes 
which would render automatic machinery obsolete 
In mar instances. however. product volumes it 
Western Europe are not as high as in the United 


States Hence. automation may not pay 
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NEVIN L. BEAN, a long-time ASTE mem- 
ber, was invited by the U. S. State De- 
partment to serve as an observer at the 
Paris Automation Conference. Mr. Bean 
is technical assistant to the general man- 
ager, Automatic Transmission Div., Ford 
Motor Co. and is a nationally recognized 
authority on manufacturing planning, in- 
cluding automation. THE TOOL ENGI- 
NEER is indebted to Mr. Bean for his 


comments on the Conference. 


One solution, noted by the German delegation, i 
to reduce the number of designs of a given product 
There were at one time, for instance, over LOOO 
types of domestic cooking vessels available on the 
German market. Research disclosed that only about 
1) types were in general use and that housewives 
were willing to cept an even smaller variet It 
is evident that standardization, in this case, would 
ultimately lead to lower costs by permitting larger 
production runs of each type This type of stand 
ardization, when applied, may well extend the num 


ber of automation applications in Kurope 


Effects of Automation 


In Furope as in the United State the a 


vent of 
iutomation has brought new problem and has 
made it possible to foresee many more. Much effort 
has been devoted to finding solutions to these prob 


lems hefore the become acute 


Displacement of Labor: Unemployment due to 
jutomation is not a significant problem in kurope 


because automated production lines constitute ml 





percentage {f the total products ¢ Cal 


rman ind kngland. automization has 


increased consumer ce 


workers 


reduced 


ompanied by greatly 


and «so the number of required in mndi 


idual plants has not been Further, there 


both of 
itself 


eremployment in these countries 


ent th fact in is sufhieient t 


m of automation. since the 
er-all productivit im tow 
idual worket 


productivity of the indi 


Need for Training: It was pointed out b 
Kingdom delegation 

the whole. at the same ti 
«killed 


tacle to 


t nited that. although at 


technical 


need lo 


w major ob further 


matio na ! well be a shortage 


niecvar ind engineer In both German ine 


land tude ire under wa to determine future 


requirement for techoeall 


trained manpower \t 
the conclusion of the studies. suggested 


ill bee cle eloped It i 


curricula 
significant that these cur 
L nited Kin 


tere hi i“ il 


ualized in the vdom are of t 


kind one lor 


reula vi 
specialist in the various 
fields of automation and one for mangement 
where iutomaty used 


le le 


polarit 


pProcess¢ ire 


lhe German mation pointed out that highl 


pecialized engineering training ino one branch 


ittomation is o ough Automati pre 
i plant are so closely related that a 


pecialist in 
t have training in fields which imoir 
his own 

ad and comprehensive shop ot 
idered to be a necessity 
Such bie 
pecialized fields and 


ick rround 
ind quickly retrained wher 


ork is Con 
in automated plant id training 


further traiming in 


empleo oe ullicient b that he can be 


transterred to a new job 
rievee my 
In extensivel iutomated 


worker 


plant maintenar 


occupy ke positions and require 


technical training than formerly necessar 


ope ol an individual job ino maintenance 


mate metal proce ing machines, for instan 
only a knowledge ot tool 


i knowledge ofl 


i! dl rrhiie bianve ! 


mech rin il enyvineerin 


electron hvyvcdrauli ind kinemati 


1 ummarize the | uropean View train 


the continued extension of automation | depende nt 


UT ee of trained eng technician 


iecrs 


| 
mainteance men and other employees, as well 


management tram in automation prot ler Thi 


it wnlike 


traiming that found in 


problem m= me 
| rate dl 


State 


function of management 


tom ike 


the e deci ) are long-range acdsthe 


Management: The key 


many type of plants ol course decisions 


Many of 


mportance of long-range planning will increase 


vith automation There are a number ot reasons 


for this, as pointed out by several countries at the 


onterence First. an automated plant is relatively 


inflexible. It cannot be readily changed over to a 
new product if the market for its product fluctuates 
Second. automated plants represent 


| he 


return on 


or disappears 
problem of ob 
this 
full 


through accurate plan 


heavy capital investments 


laining an adequate investment 


through efficient operation and utilization of 


facilities can be solved only 


Third 


than a conventional plant 


ning an automated plant is inherently more 


comple . involving a high 


degree of coordination, and this, too. is a planning 
problem 
Where 


must be 


extensive automation is involved planning 


ippro 


must be 


iched in a systematic manner. and 


decisions hased on full data. German and 


nglish authorities point out that there are several 


tools hich can-—and. indeed. must—be used by 


management if short range ind long range plan 


for highly-automated plants. 


They make 


Computers are 


one such tool it possible for manage 


ment to have full information on sales. inventories 


important decisions 


| 
mation was not available 


ind other factors which affect 


Previously. this infor early 


enough for effective ind timely ction by man 


ivement 
The techniques of operations research are another 


tool for eflective planning ind control The | nited 


Kingdom delegates listed several areas where oper 
itions research can be profitably applied in an auto 


break 


down and other factors affecting machine perform 


mated plant These are studies of wear 


studies of the pattern of demand for the out 


i plant: studies of inventory and scrap ree 


and determination of product mixes in order 


to establish the most economical utilization of 
equipment 
Computers and operations researc h are of greatest 


Phe 


German delegation ponte d out that automation calls 


utility when a plant is in actual operation 


Jefore investing 
inflexible 


must he 


for basic market research as well 


large amounts of capital in relatively 


machinery and equiprine nt management 


sure that there is a substantial market for the pro 


posed product Going a step further. the German 


report mentions the need for extensive advertising 


programs to promote consumer acceptance of stand 


ardized products and to create a desire for new 
products 


Will 


ment 


iutomation aflect the structure of 


itself 7 


manage 


Luropean authorities note a trend 


centralized management as a conse 


| hey 


need for co 


toward more 


quence of automation applic ations expect 
this trend to continue because of the 
ordinated planning and fast action by management 


it top decision-making levels 
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Organization for European Economic Cooperation 


In the world today, there are three focal 
points of economic and productive activity 
the United States and Canada, Russia and its 
satellites, and the free nations of Europe. 
Political, tariff and linguistic barriers—to say 
nothing of two major wars during the twen 
tieth century— have prevented Western Euro 
pean nations from functioning as a fully ef 
fective collective economic unit. Ten years 
ago, the then Secretary of State, George C 
Marshall, suggested that all European nations 
meet to draw up a program for the economic 
recovery of Europe from the effects of World 
War II. In response to Secretary Marshall's 
request, fourteen nations met in Paris in 1947 
and set up the Organization for European 
Economic Cooperation. 

The OEEC is now a permanent body, re 


It is also expected that scientists and engineers 
will play a more important role in upper manage 
ment than has previously been the case Man 
management decisions will be technical decisions 
and a wrong decision may have disastrous economi 
effects for a company because of the heavy invest 
ment in automation. In the German view, technical 
experts should even sit on the board of ‘directors 
if companies with automated lines 

Cooperation hetween various members of mat 
igement is stressed. Engineers and scientists should 
Ie capable of understanding economic problen 
ind. conversely, members of management should 
be capable of understanding technical problems 

ne aspect of cooperation ts closer integration 
between product design and manufacturing staffs 
To simplify manufacturing and reduce costs to a 
minimum products must be designed with automa 


tion on 


Size of Plant: Generally sp iking. automati 
has been confined to large plants however. there 

i feeling in Europe that automation will spread 
to smaller plants A special field for small aut 
mated plants 1 n acting as a supplier for larger 
plants 

The Germans mention the possibility that one ! 
the effects of automation will be greater specializa 
tion in industs There will be an increasing amount 
of industry-wide standardization of various « 

nents going into end products by large manufac 
turers The quantities of standard components used 


by any one manufacturer may not be sufficient to 
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ceiving financial support from member na- 
tions and from the U.S. Government. One of 
the branches of the OEEC is the European 
Productivity Agency (EPA) which is respon- 
sible for “seeking, developing and promoting 
the most suitable and effective methods for 
increasing productivity .... in the member 
countries.” 

One of the projects of EPA has been the 
study of automation. At a recent conference 
in Paris, delegates from member nations gave 
their views on automation and discussed the 
latest applications in their respective countries. 
Political and economic effects were stressed. 
All major European nations except Spain and 
Russia were represented. This article is based 

in part—on material presented at the con- 
ference. 


justify setting up an automated line for their pro 
duction \ small supplier of components however 
may have suflicient orders from several manufac 
turers to make automation economically feasible 
Thus it appears that small-plant automation is a 


definite possibility 


Future Trends 


One of the factors which has increased the trend 
toward automation in the United States has been 
risinp Wipe rates whi h are reflected in higher 
material costs as well as in plant direct labor costs 
In order to keep selling prices competitive, many 
American manufacturers have automated their pro 
duction lines huropean manufacturers have had 
the same cost problems: complicated in some coun 
tries by labor shortages Although wage rales are 
comparatively low by American standards competi 
tion is intense 

This competition is not so much between com 
anies as between countries Most | uropean coun 
tries are dependent on the export market for eco 
nomic stabilit Automation offers one means of 
meeting cost competition in this market Hence it 
can be expected that the number of applications of 
tutomation in hurope will increase greatly over the 
next few years 

huropean engineers have already demonstrated 
thei competence in the design of automatic pro 
duction machines. They are following American 


ind Russian 


progress in automation should parallel our own 


developments closely and huropean 
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When machined parts are produced on i repet ! 


Gaging Hole Tolerances 


ve basis, it is essential to cde velop fast. ethcrent 


raging methods Distances between the holes 
the part shown in the illustration could be checked 1.000 


= 


with a micrometer; however, such checking re quires *0.00I 
considerable time ind calculation Accordingly - 200010003 = 
the gage shown was developed. This gage give 

accurate results, enables parts to be checked quick Workpiece 

and requires minimum skill on the part of an oper 


ator 


lo use the ie ill three holes are first checked 
’ 


0.381 


for size with a standard plug rave. One hole in the 
part is then fitted over the stud in the gage. A plug i 
is used in checking the location of the other two 0.5595 

holes. If the plug passes through the workpiece ! 

into the appropriate slot in the base of the gage, 

the hole being checked is correctly located. This 

type of gage has proved its worth in production 

ind the same principle can be applied for gaging -O8lI5— 
many similar types of parts 


~ | 
Donald bk. S F 8095 
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Varhle head Vas Plan view of gage 


Plug used for checking location 


Workpiece 
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Part being checked on gage 
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Retractable Locator for 
Stamping Dies 


Many piercing dies are desig dtoa 
different parts which have identical hole patt 
When the parts have different contours, remov 


locators are used, With these it is necessar t 
move and replace locators every time a chat ue ( Retractor 
from one part to another is made. Changi: 


locators is time-consuming and. unless proper Locator 


! 
age facilities are available. locators freque ntl 
mislaid 

( hange overs can be expedited by usir 


tractable locators of the ty pe shown in the draw 
Die button and 
locator retainer 


| 


A spring holds the locator place when it 

! 4 
use When not in use these locators can be ee | a 
tracted by turning the retractor screw a sufl 
number of revolutions to draw the top ol the | Retractor screw 
cator below the surface of the dic An added | 


~ 
vantage of the retaining method is that the locat 


‘ 


lands are held in the correct angular position at Die shoe 


times 
Cliff Bossma Section A-A 
Dayton. Oh 


Sintered Inserts 
For Plastic Molds* 


temoval of large sheets of rubber or pla ti 


molds after curing has always been a_ pr 
There is a vacuum between the sheets and the 


and as man is twelve sheets must be rem 





one time The usual method of removing the 





compressed aur This is a time-consumir 





+ 
is to blow them out of the mold individuall t! 
| 
! 
i 


| ff rts to remove sheets from the Tre ld by 





were unsatisfactory since the vacuun der the Top view 
sheets exerted as strong a pull as the 


the vacuum lifting device 





The problem Was solved b 
LA. 





powder metal inserts in the corners 


There is a small hole under each of thes 





idmit air under the molded sheets Accor 
sheets can be readily removed by vacuum 
Kither bronze or stainless steel inserts 
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factory They leave no marks on the product if the Cc 
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Toolmaker’s Locating Jig 
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making it possible to drill lock screw holes on 
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Realistic Depreciation Policies 
Are Vital to Survival 


By A. N. Cole 


Manager Tax and Insurance Dept. 
Chrysler Corp. 
Detroit, Mich. 


How can the Tool Engineer get approval for 
new equipment that is badly needed? Some 
of the basic approaches are apparent from 
this authoritative discussion, which appraises 
effects of inflation, competition and method 


of depreciation. 


ry. 
| OOL ENGINEERS attempting to replace 
machine must continually cope with inflat 
st of plant and equipment Seriousness 
is indicated by the fact that toda 
some industries are thre 
were in 1940, Fig | In the autor 
the pace of increases in replacement 


ited | the sample estimates 


a barrier faces all owners of 


quipment who must reckon with ex) 
usefulness of that equipment and pre 
lacement Pool engineers concerned 
ld examine the nature of thi 
seek to determine what can be done 


yarrier 1s the conventior il accounting 
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big. |. The tool engineer must cope with continually 


rising costs in replacing worn-out machines, 


lax practice of measuring equipment depres lation 
in terms of original rather than replacement cost 
While this may seem to be a matter of hookkeep 
ing, accurate expense and income determination is 
essential for a firm because it can spell the dif 
ference between business health and failure Arti 
ficial or unwarranted diversion of sales dollars into 
net income may result in excessive dissipation of 
such dollars into dividends. This can deprive the 

manufacturer of sufficient funds for operation 
The problem, then, is one of properly determin 
ing the company s net Income hefore Federal income 
taxes. Reduced to simplest terms the basic method 
is to deduct from the gross sales figure the ex 
penses incurred and the result will give net income 
Soundness of the net income figure is dependent 
therefore upon the accuracy of the expenses kx 
penses for this purpose then, denotes cost of goods 
ld. In a manufacturing business this includes 
other things the cost of materials used in 


product, or inventory, and the cost of expira 


$1 











tion of plant and equipment, or depreciation 

In the Annual Report of the Chrysler Corp. for 
1947, President Keller devoted considerable space 
to the problem of high cost of replacement. He 
noted that the original cost of equipment in use by 


the Corporation ayyvregated S910. 384.000. At eur 


rent prices this equipment would have cost $452 
000,000 to replace. Depreciation reserves accumu 
lated at that time amounted to $130.514,000 
Since a company that wants to continue in bu 

ness must provice for replace Ing worn-out equip 
ment, he announced then that Chrysler had decided 
to modify its depreciation policy by accelerating 
charges for early years of productive facilities 
acquired since the war. United States Steel in 1947 


also adopted a method of accelerated depreciation 


Table 1—Comparison of Costs of Typical 
Machines Showing Increases Due to 
Inflation and to Improvement 





COST INCREASE 
1946 1956 Due to Due to 
Inflation Improvement 





OB! press, 75-ton $ 4,500 $ 9,000 $3,000 $1,500 
OB! press, 110-ton 6,000 12,000 4,000 2,000 
3 
2 


Vertical mill, 24 19,050 29,700 7,100 550 
1 


Horizontal mill, 24 700 25,900 4,800 400 


4a 
Lathe, 16-in 8,000 12,000 2,700 300 
} 


Drill press, 24-in 850 5,400 1,030 520 


Surface grinder 

16 « 60-in 32,000 40,000 ae 700 
Surface grinder 

6 « 18-in 1,890 4,320 1,620 810 


Shaper, 24-in 4,900 11,000 4.070 030 
Radial drill, 6-ft 5,500 23,300 5.200 600 








Table 2—Comparison of  First-in-First-Out 
Inventory Valuation with Last-in-First-Out 





Fifo Lifo 


Sales $1,000,000 








$1,000,000 
Inventory expense 800 000 960 000 


$ 200.000 $ 40,000 


Nef income 





82 


Fig. 2. A manufacturer 
sells bits of his plant 
and equipment with his 
product. 


or cost, as a means of approaching recording the 
wear and exhaustion of facilities in terms of cur 
rent dollars as distinguished from dollars originally 
expended for those facilities 

\ method has been developed to accurately value 
inventory in terms of current, or cheap, dollars in 
stead using historical, or expensive, dollars 
Historical dollars represent the expense when the in 
ventory was pure hased 

The method is known as last-in-first-out, or Lifo 
In contrast to the first-in-first-out (Fifo) method 
Lifo better reflects inventory costs that have en 
tered into this year’s sales. An extreme example 
vill show the difference between these methods 
Suppose that 8000 pieces of inventory were bought 
this year at a cost of $120 apiece: that 6000 pleces 
of inventory bought last vear cost $100 apiece, and 
that 8000 pieces were used in products sold. There 
fore, there still is a year’s purchases on hand. Con 
sidering only inventory to constitute expense, the 
two methods would operate as shown in TABLE 2. 

The 20 percent difference in cost of inventory 
used produces an 80 percent drop in income. Al 
though an extreme example, this emphasizes the 
element of fiction in the Fifo method, that regards 
ill dollars of expense, no matter when incurred, as 
if they were equivalent in purchasing power to this 
vear’s sales dollars. While in actual practice the 
difference is much less obvious, it is nevertheless 
real. The choice between these methods of meas 
uring outgoing expenses is not related to whether 
the actual products manufactured are made up of 
the inventory bought either earlier or later. Rather 
it is related to the acknowledgment of replacement 
costs 

More and more manufacturers every year are 
turning to the Lifo method of measuring inventory 
expenditures. No doubt they are doing so because 
they believe this is the accurate way to determine 
net income. Because of the annual inflation factor 


it is easy for a ¢ ompany to be misled and to mislead 
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3—Comparison of Current Methods 
of Determining Depreciation 





Straight Declining Sum. of 
line balance Digits 





Ist year’s depreciation $100,000 $200,000 $166,667 
2nd year’s depreciation 100,000 120,000 133,33 

3rd year’s depreciation 100,000 72,000 100 00¢ 
4th year’s depreciation 100,000 43,000 66,667 
5th year’s depreciation 100,000 25,920 33,333 


Total (equals 


original cost $500,000 $461,120° 





*This formula never fully amortizes the cost, but tails out per 
petually 


shareholders as to the true size of the year’s profits 
By paying dividends on the basis of Fifo inventor 
the result may be an embarrassing shortage of fund 
needed to continue operations 

The depreciation factor in the net income figure 
an be compared in many respects to inventor 
From the acc ounting vir w pont, cle preciation Is sin 
ply a word to denote converting plant and equip 
ment into sales. In the economic sense the manu 
facturer each year in each of his individual product 
units sells bits of his plant somewhat as he sell 
pieces of inventory, Fi Depreciation method 
measure rate and amount of this expense just as the 
inventory method does for inventories 

Accountants in recent years have used a variet 
of depreciation methods. The most common meth 


ods today are the straight line. declining balance 


Fig. 3. Failure to pro- 
vide adequate funds for 
working capital or 
equipment replacement 
can be disastrous. 


and sum-of-the-years’ digits. All three are 


tially Fifo in nature. because they apportion or) 


inal cost over the life of the plant or equipment \ 


comparison of these methods, applied to a 5-yea 
asset costing $500,000, shows none of them 
with other than the original or historical 
TABLE 3 

While the | ifo method has been widely acces role 


for application to inventories, similar principles 
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have not been recognized as applicable to plant 
ind equipment. The manufacturer must pay as he 
goes for replacement plant and equipment Unless 
he does so he is in the fix that a wage earner would 
be in if he claimed too many exemptions on his 
withholding certificate. The wage-earner’s take 
home pay would be greater during the year but 
it would be spent and he would have a tax deficit 
on April 15 and no money with which to pay 

The manufacturer, if he can find no funds for 
replacement purposes, must go out of business in 
the course of a short time because of lack of com 
petitive efhiciency, Fig. 3. With the lion’s share 
of net income of a company usually paid out as 
dividends, depreciation reserves usually are re 

irded as the prime source of plant and equipment 
replacement funds, even though this is neither a 
financial nor legal requirement. This handling is 
exemplified in the chart) from the 1953 Annual 
Report of General klectric, Fig. 4 

Only replacement has been mentioned thus far 
whereas the manufacturer must not only see to this 
but must also provide funds for expansion as well 
Most corporations today are faced with the need 
for capital funds to expand facilities to meet in 
creasing consumer demands for their products 

An important part of this picture is that deprec a 
tion charges must furnish at least a major part 
of such re placement and expansion funds in the face 


of inflation. In the inventory area Lifo has emerged 

















is the realistic answer to inflation. What answer 
is available in the equipment depreciation area? 
The most frequently mentioned solution is “replace 
ment-cost de preciation Depres iation charges are 
computed on the basis of what would have to be 
paid if the equipment were bought new today 

lo compare these two methods, assume a 12-year 
life machine tool that cost $100,000 when new it 


1946 and would cost $160.000 to replace today The 
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depreciation charge, on a straight-line basis of ¢ 


, 
, 
, 


percent of cost per year would vary trom $6,434 


for the 


re plac ement-cost method 


original-cost method to $13,333 under the 


Kelated to the replacement-cost method index 
number depreciation establishes the value of cur 
rent dollars and the value of the dollar at the time 
of purchase. By this method and assuming a cur 
rent price index of 168, the depreciation charge tor 
the machine tool of the previous example would be 
£14.999 

\ possible third approach is to make appraisal 
write-ups of existing equipment and compute the 
depreciation charge on the increased value Thus 
if the machine in the preceding example had a book 
value at the end of 1955 of $16,667, but an appraisal 
showed its present market value to be $25,000, the 
depreciation charge would then be $12,500 This 
is 5O percent of $25,000, since the remaining life 
is two years 

None of these accelerated me thods of approa hing 
the depreciation problem has found favor in_ the 
eyes of the entire accounting profession. Meanwhile 
the problem has intensified. Cost indexes have risen 
70 percent additionally in the 10 years since 194% 
There is rising pressure on accountants to cle velop 
and establish a ce preciation practice more satistas 


methods What is the 


tory than the accelerated 


Fig. 4. 


as graphically shown by this chart 


delay’ This reluctance of the protession may stem 
from a feeling that replacement cost is a fiction 
hecause it uses suppositous costs in income de 
termination There also is a feeling this would be 
i Pandora’s-box de parture trom the basic historica 
cost method, Fi ) 

A way over this dilemma must be found. The 
concept of an equipment Lifo would be a step to 
ward solution. The principle of the inventory Lifo 
has moved from the area of le bate into w ide com 
mercial and industrial acceptance As noted. in 
ventory accounting does not concern itself primar 
ily with physic al identification of inventory units 
but rather with the flow of costs into inventory and 
out of inventory into sales. This concept says that 
continuing inventory is necessary to run a business 
ind that by maint ining it al the prese nt price level 
current inventory costs are matched against cur 
rent sales dollars Income determination is more 
realisty 

In many respects there is a substantial likeness 
between equipment and inventory Since heavy 
equipment has a longer life than inventory. it us 
ually is more positively identified Identification is 
primarily for accountability or custodial purposes 
Light on perishable tools, on the contrary, are ey 
pensed in industrial practice as soon as they reach 


the receivitiy dock The 


account regards them as 


Money for plant and equipment comes out of depreciation accounts, 
from the GE 1953 Annual Report 








TOTAL 





1953 REVENUE $3,173,728,000 
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$1,146,756,000 
Employee compensation and 
benefits applicable to sales 


$1,484 ,605,000 


and other costs 


Materials, parts, supplies 





$308,500,000 $870,000 $67,269,000 
Federal taxes interest Depreciation 
on income, and other 

and financial 


renegotiation charges 


$165,728,000 
Net earnings 








$29,646,000 
Came from earnings 
retained in prior years 


a 





a 
A total of $141,046,000 
was invested in new 
plant and equipment 


$121,597,000 
Was used for 
dividends to 
share owners 
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being even more immediately consumed and « waters of financial planning. With such a realistic 

pended than inventory. Major equipment Is treatment dividend expectations of shareholders 

undergoes consumption, its consumption difleri should be moderate Greater working capital re 

from that of the light tool only in rate o1 pace sources are retained in the business and greatet 
As in the case of inventory it would be reasonal maneuverability is maintained in the unending con 

to regard a manutacturer as having to mainta tention with competition Pricing of th product 

base stock or fixed complement of equipment ought to be less of an annual guessing game. As 

indeed he must regardless of accounting principl suming an expanding economy, a company annually 

laws or taxes, if he is to stay in business. Why not saves an increasing amount of funds needed for pro 

relate equipment replacement funds to current sell ductive use in the business, which otherwise would 

ing prices 4 ro tor taxes This minimizes the possibility of man 
It is more logical and necessary than in the case ivement being misled or misleading shareholders 

of inventory, to recognize that the manufacturer as to the economic result of annual operation 

maintains a base dollar quantity of equipment. He 

keeps his equipment longer In view of the slower 

consumption ol equipment a bifo treatment 

equipment renders the manufacturer more vulne 

able to inflation. It causes him to retain out 

income over the life of the equipment possibly 

20) percent as many dollars for replacement put 

poses as he will require. In the case of inventor 

the percentage might be 93, or the dollar short 

only 7 percent. There seems to be no valid 

why equipment items may not be regarded as 

change ible to the same extent as inventory 

purpose of computing depreciation expense 

sumably in an industry with a reasonably acti 

replacement program this equipment Lifo practice 

would produce depreciation charges approximatii 

those under the index-number system If s thi 

would be a good proot of its soundness. This might 

be an evolutionary step to an eventual full 

recognition of the index-number method Fig. 5. Accountants find it difficult to charge costs 
There are mathematical and practical computin against anything but a reeeipted item. They cannot 

problems alee on walk ac contain tthe as account for inflation as a SUP paositious cont, 

or Valuation matters Determined ingenuit 


, do these . considerations regarding inven 
evel would soon solve these problems 


ippl lo depreciation of equipment? lhere 
In addition to business reasons for fa , wy 


be litthe doubt that they apply « 7 
Lifo de preciation method there are those that ; ; My 


Compan that have not adopted 
to taxes Taxes cut down income and_ there 
; lor inventory have sought b uch means as accel 
cut down the primary sources of funds that 


erated depreciation, to make their income tale 


ness requires to keep pomy The Feder | 


ments take adequate account of current equipn nt 
tax takes more than half of the sales dollar —- 


‘ ysts Thi . 7D si clo olution because it 
remains after deducting expenses Thu lo a 


confines it ” ste co lhere is increasing 
tax factor to initial example o wome detert 


pressure {fe © form of practiwe 
tier produces the following . ' , ou practi 

The re 0 ) it the manufacturer's equipment 
turns over TH alowly He ells his inventory it 


crements in abo { ell his equipment 


nerement uv a sliws and ob ole 
ence in the er period 
ol say five to twent 
The failure thus fas 
{i 


ot peaer iphon 


desirable » gl j ‘ r aol ! 0 ies neon dollar 


hve retained 


equipment i 


innual ile ire SS) OOO O00) 





lable 4—Comparison of Cash Position after 
Taxes Shown by Fifo and Lifo Inventory 
Methods 





Income and Expense 


Fifo Method Lifo Method 
$1,000,000 $1,000,000 
800,000 960,000 
$ 200,000 40,000 
104,000 20,800 
5 96,000 19,200 


Cash Flow 


ash from sale $1,000,000 000 000 
Inventory purcha 960 000 960,000 


( 


40,000 $ 40,000 
ash for tax paymen 104,000 20,800 


Net cash gain (or lo $ (64.000 19,200 





Assuming a flat 52 percent rate application 


Pable 5—Comparison of Equipment Replace- 
ment Funds by Present and Proposed Methods 





Income and Expense 


Present Fixed 
Cost Method 


Proposed Current 
Cost Method 


$1,000 000 $10,000,000 
atio expense 900,000 


$10,000 000 

1,500,000 
9,000,000 $ 8,500,000 
000,000 8,000,000 


000,000 
520 Q00 


500,000 
260,000 


$ 480,000 
Cash Flow 
$1,000,000 


positi 1,480,000 
nt expenditur 1,500,000 


240,000 


‘ation tund 


500,000 
740,000 
500,000 


ton $ 20,000 240,000 





he paid $1,000,000 for his original equipment. The 
present original-cost and proposed current-cost 
methods of depreciation presumably would hav 
roughly the effects on his affairs over ten years as 
shown in TABLE 5. 

Under present tax laws’ and accounting conven 
tions the fixed cost method with acceleration is the 
only permissible method of computing and retaining 
depreciation reserves from income. The law does 
not permit the machine, so to speak, to provide for 
its retirement in prudent fashion. What are the 
possibilities of establishing a true remedy ? 

The growth of changes in accounting methods, as 
in other fields, takes time The time is consumed 
in incubation, in disseminating the new concept 
and letting people become accustomed to it so that 
they no longer avoid it simply because of its new 
ness. This was the case with the Lifo inventory 
method 
the late 


It is now not only in wide use but since 
1930’s has been expressly recognized for 
purposes of Federal income tax computation 

The arrival of an adequate and realistic de prech 
ation method is now due. Its development advanced 
importantly in 1954 when Congress in the Internal 
Revenue Code for that year ree ognized the national 
interest in progressive industrial practices by en 
acting acceptance of accelerated methods for Federal 
income tax purposes. The engineering profession 
as well as the accounting profession, has an im 
portant role to play in the emergence of a sound 
current-dollar method of figuring equipment depre 


ciation in the metalworking industries 





Test System Seeks Minute Cracks 


If there are cracks in the plate surface, they will show 
up through irregularities in the magnetic field as 
metal power is spread by a rubber squeeze bottle. 
Shifting the prods 45 deg. tests for transverse flaws. 


hO 


Magnetic particles are used to supplement radio 
graphy procedures to detect small surface cracks in 
finished welds on heavy ship plates at Brooklyn 
Navy Yard. Such cracks are difficult to discover 
with X-rays 

lechnicians use a Portaflux unit to check a weld 


for longitudinal defects 


Special metal powder 


spread by means of a rubber squeeze bottle, indi 
ates irregularities in the magnetic field) when 


cracks are present. \ second device designed tor 


use with the magnet part le test. consists of a 


This tool 


oper itor 


magnetic cross in a nonmagnetic housing 
indicates flux direction and assures the 
that magnetization is suflicient to indicate defects 
if present 

The portable Philips Electronics instrument used 
in the tests takes power from a standard electric 
system. 
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In many shop operations, protecting 
the workers skin against irritants is 
a constant problem. 


in the shop 


By W. Schweisheimer, M. D. 
Rye, N. Y. 


| 
( AONSTANT EXPOSURE to oils and solvents used in 


the shop can ke ad to severe skin irritations. These 
cause pain ind discomfort and they are economi 
liabilities as well The annual cost of dermatitis t 
industry has been estimated at $100 million and the 
iverage cost of medical care is $90 per case 

Much of this economic loss can be avoided if 
workers wear protective clothing such as rubber 
ives. Washing the skin thoroughly after exposure 
irritants is also effective. If it is not feasible t 


rloves, special creams give adequate protes 


Water-miscible oil-resistant creams protect the 
skin against dirt, dust and grime, greases and oils 
olvents, paints, lacquers and other irritants which 
do not contain water. Such creams contain modified 
vanishing type bases and are readily removed with 

ap ind water 

Water-repellent creams are formulated to give 


protection against dilute acids or alkalies and other 


water-soluble irritants, and also act as barriers 
igainst emulsified oils and solvents or other mix 
tures containing water. Creams in this group are 
based on fats and waxes or silicone compounds 

A third group of creams protects the skin against 
solvents. In these preparations, mixtures of glycer 


ine and gelatine with water. glycerine and cellulose 
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ether with water. or glycerine and solium poly wl 


late with water, form a solvent-resistant film on the 
skin 

Washing the skin after ¢ xposure to irritants, using 
i special cleanser, is an important factor in eliminat 
ing skin troubles \ 


consist of a supertatted neutral toilet soap contain 


satisfactory cleanser should 
ing a wetting agent or synthetic detergent. and a 
scrubber which softens or dissolves in water 
Cleansers containing large amounts of free alkali or 
silica, quartz o1 pumice or feldspar scrubbers should 
he avoided, since these substances may scratch the 
akin lo remove tenacious oils o1 yrease corn meal 
or other serubbers made from soft cereal can be 
idded Lathering is not necessar\ however opera 
tors often preter « leansers with lathering properties 
Coconut-oil soaps lather well 

When strong cleansers are used. the operator 
should be supplied with an emollient cream to be 
rubbed into the hands after cl ansing This will 
replace fats removed by the cleanser 

Waterless hand cleansers are increasingly popu 
lar with machinists because the appear to clean 
the skin efficiently without the need of water washing 
or rinsing. Cleansers containing kerosene, benzene 
tuolene. trichlorethyvlene or other volatile hyd 
carbons may cause skin troubles 

Many machine operators are unaware of the 
hazards involved in coming inte contact with ma 
terials which may irritate the sk in. If operators are 
provided with protec tive glove s or creams and suit 
ible hand cleansers, lost time due to industrial 


dermatitis can be reduced to a minimum 





flexible 
thinking 


creates 
critical tooling 


By G. H. Kendall, Jr. 


Assistant to Shop Mgr. 
Electric Boat Div. 
General Dynamics Corp. 
Groton, Conn. 


[Aa le 


Fig. |. Setup for cutting dovetail groove on valve 


disk using cme ular dove tail bla h and spring ‘ v limele r. 


Pooling up to make parts for atomic subs 
posed many challenges to tool engineers and 
production managers. How some of these 
challenges were met should prove interesting 
reading to engineers in the manufacturing 


SSFUL PRODUCTION of military components 
ften requires new tooling techniques and 
asses as well as the revision of old ones. In 
production of parts for nuclear submarines in 
enious adaptation is needed Ordinary tooling 
methods are unable to cope with the unusual prob 
lems that must he overcome 
\ ise of this type involves achining 
ntricate sutterfiy Valve Fis which 
uardiar protecting “ itertight ompartments 
ym sea pressure. Produ 


Boat Div t (eneral 
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Kig. 2. Spherical surface on the valve disk is gen 


erated in a horizontal boring mill with the workpiece 


being rotated instead of the tool, as is usual. 


Corp ive new twists to existi 
d solved a production bottleneck b 
standard machinery for the fabrication 
rnportant valve 
When tool engineers and production 
isked to devise procedures to prod 
different bulkhead ventilation 
d that previous tooling could not 
ilve is designed to control 
e many watertight compartment 
ind also to provide a le ikproof se 
withstand sea pressure if any compartment 
ded lhree basic tooling problems had 1 
| machining in spherical surface 
cuting a dovetail gasket ! 
surface and swinging a dovetail 
| the trunnion of the disk. and 
il seat in the middle of the cylinder 


orting to Sper ialized tooling the fou 


ralyzed their own machine tool re 


vised new procedures which utilized 


ry so effectively that their meth 
lardized throughout the sh 
rked so well that the size of the 
st difheult factor in its production 
step breakdown of their methods 
it f thought that is essential for small 
lot tooling and production For machining a spher 
n the valve disk a horizontal bor 
cted g. 2. The team reve rsed stand 
ll pr actice by rotating the work inst 
The disk was mounted on the bor 
trunnior n the steady arm and 
n attached to the spindle for dt 


rt purposes The cutting tool was n 
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big. 3. Cam and follower mechanism guides cutting 
tool in cutting the dovetail groove, in the setup shown 
in Fig. 1, of bulkhead ventilation valve disk. 


m a power-driven rotary table and attaches 

machine. Hand adjustment of the cutting tool wa 
provided to regulate the de | th of cut and to control 
the diameter, The tool feed was adjusted by vary 


the speed of the power driven rotating-blade 


» problems had to be resolved to cut the de 
tail groove on the spherical surface One question 
was how to traverse the tool in order to swi it 
iround the trunnion and back on the center line 
of the disk. A second was how to preserve the depth 


of the groove so as to stay normal to the surface 


of -the disk lhese were solved by mounting the 


disk on centers in a standard engine lathe, Fi 
The cuttir tool is mounted so that it can be 
on a radius in a horizontal plane about 
of the valve disk. The toolholder travels in 
dovetail in a block secured to the carriag 
lathe 
The lateral movement of the tool and holdet 
wctuated by a cam secured to the lathe faceplate. A 
connecting link sliding in gibs carries the cam fol 
lower and is pinned to the tool and holder, The ean 
follower is held against the cam by means of a tele 
scoping spring eylinder mounted on the tailstoch 
side of the carriage and pinned to the tool 
I his pro edure cults a plain groove and ther 
cuts each side to form the dovetail. A lateral 
justment of the tool can be made for dovetailing 
Designing the tooling in this manner has enabl 
the shop to machine any disk of similar de 
6 to 18 inches in diameter with the i 
| setting 
the i in the center 
tandat 


turret lathe The bod) mount 





es 
Valve body 


Driven gear 


Held by turret head 


Rack driven by side head 


7 


Milica! 


idler gear 








Adapter piate 


Machine table 


big. 4. Tool for boring spherical seat in valve body. 


A vertical turret lathe is used for the operation. 


idapter plate for locating purposes I his plate is 


| | 
spherical 


bearing tor a 


bored to form the lower 


boring tool, Fig. 4. | pper bearing is provided 
the vertical head of the machin 
the too 
side head 


the cutth 


fastening to 


The principle of the 


operatior ot 


translate linear motion trom the 


machine into rotary motion of 
[his was acco 


of the side 


about a 
rack 


drives il 


point mpl shed b 


he idl 


whi 


with the infeed 
idler 


to a shaft. The 


and i dri eq eat 


cutting tool ured ! 


about this driven shaft to cut an internal spheri 


hore lool setting is tar ilitated by rotatin the too 


to a vertically up or down position and adjusting 


lo a gave for diameter. The valves. now in 


proper 


standard production, have been produced 


thout involving assen troubles 


\ machine 
tion problems brought on by 


s17e¢8 W 


shop constant! beset with produce 


| 
ind varied product designs 
marines must be supported by 
minds 


that this tean 


ind inventive 
Pooling 


ventilation valve is «one 


ised for the 
example of 
sound thinking and 


instances in which 


of looking 


ing results These 


at old methods have prod 
can be ascribed 

team approach used and to the er 
is well as to their cooperative 


rie thods 


membe rs 


the approach ind their ilthou 


for this sper 


cable to manufacturi 





Data Processing Stepped Up 


data at top speed \. 


Linne required to process test and engineering 


data will be reduced from a matter of days or weeks 


minutes by the electronic calculator 


produced by Minneapolis Honeyw li 
Industrial Div It 


to only a few 


will be 


that 


Regulator Co will be able to 
handle 128 


tirre 


separate pieces of information at one 


when measuring such conditions as tempera 


tures and strains 


lo make 


is electrical 


pore SSuTCS 


its calculations, information is absorbed 


signals, which the processing system 


converts accurately into numbers and records on 


magnetic tape at speeds at 10,000 per second and 
faster. Through an electronic playback, the record 
ings or readings are translated into the language 
further automati 


necessary for processing in in 


electronic computer 
According to Henry | 


the Iudustrial Div.. 


Dever, vice president of 

as many as 4,800,000 separate 

readings can be processed in less than 15 minutes 
\t present is directed toward 


the system aero 


nautics; however, engineers expect that it ultimately 
will find application in atomic energy and in indus 


try where there is an ine reasing need for handling 


90 


compared to the one to fi 


samples per second handled by industrial process 


recording equipment currently in use, the Instru 
Digital On-Line Transeriber, or IDIOT 
Il). can process 10.000 samples per second 

The system, designed by Dr. Martin L. Klein 
head of the Advanced Instrumentation Deve lopment 
Rocketdyne division of North American 


Aviation Ine fits into two five-toot consoles 


mentation 


Unit of 





J 
old piano roll 
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Pull Reaming 


prevents runout problems 


pP 

USH REAMING ts the conventional method of pro 
ducing straight bores in long cylindrical tubes. Al 
though this method is extensively used in manu 
facturing gun barrels or tubes for cannon, con 

By William G. MeEwan trolling runout and concentricity is difficult 


Project Leader 


Manufacturing Methods Unit Controlling Runout: Runout or concen 
Watervliet Arsenal ' ty " } ' t} } 
Waterviiet. New York Picity pi miems are inneren it push reamin 
process. As a reaming tool is pushed through a 
bore, Fig. 1, the load on the cutters may in itself 
be sufficient to cause deflection. Axial COMMPressive 


' forces may bend the boring bar, thus deflecting the 
P reaming Ti -veral advan- 

Pull re oe ye - eral ” ' ool Lneven distribution of stock in the bore or 
ages ver "4 ing |! the 
lage ™ oS Ss on variations in the hardness of the tube material can 


production of large tubes. These Sata eats ikl 


advantages are discussed by the 
aa ? . Many ittempts have been made to control bore 

author, who also deseribes the tool- 
runout by modifying the design of reaming tools 


ing and equipment used in this new 

. : The pac ks which provide be ining contact between 
and interesting process. 
the bore and the reamer body have received special 


attention because of the possible relationship le 
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Boring boar 
Tube Pack 


Fig. 1. Conventional Cutting tip 
push reaming. Tube is 


Adapter shank 


rotated around non- 
rotating reamer. 














————Direction of feed—reamer 


Adapter shank 
Pack 
Boring bar 


big. 2. Pull reaming. As Tube Cutting tip 
in push reaming, tube 
rotates around reamer. 


Direction of feed-reamer ———> 


problem According | a new concept pulling 
rather than pushing i reamer through a tube was 


investigated 


Pull Reaming: Pull reaming has several theo 
retical advantages over push reaming. When a 


hye 


ring bar is put under tension in pull reamur 


his 2. the straight-line forces set up resist detles 


tion his resistance will increase with increasing 
depth of cut and number of cutters. In push ream 
ing. on the other hand, forces causing deflection 
increase with larger cutter loads 


These considerations led to a decision to t1 ul 

Arn hotograph 

big. 3. Setup for experimental pull reaming. Tube is 
chucked in hollow spindle lathe 


pull reaming on 90-mm gun tubes. These tubes are 
sail to eoaected be forgings, with rough, cored holes Preliminar 
roller type steady rests, engineering of a prototype tool was begun in July 
1955. Initial tests, Fry ). were conducted on a 

tube having a bore diameter of 3.200 inches and a 

pack wear and runout, At Watervliet Arsenal length of 180 inches. Total runout of the bore with 

erous pack materials such as Teflon, Micarta respect to the outer surface of the tube was 0.159 

elk hide, rubber-impregnated leather, carbide, brass inch prior to reaming Runout of the reamed tube 


teak and pola tic-tmpregnated wood, were exhaus 


tively tested. None of these alleviated runout 


was 0.005 inch This promising re sult led t irther 


prob tests 


Bronze sleeve t jn packs which rotated with the Pull-Reaming Tool: The experimental pull 


tube rather thar vith thre reamer body were alse reaming tool ~ considerably shorter than i com 


unsatistactor \ reamer heo«ly designed with 


parable push reaming tool, Fig. 4 The pull reame! 


hyvdraulieall wtuated prev ks which expanded dur hodyv is hollow and supports two cutti tips his 


reaming to compensate lor wear gave no better ». During reaming, coolant is pun ped through the 


tits hollow shank. emerging through holes adjacent to 
hxperiments made with different tool geometries the cutting tips. | hips are w ished through the 
perating procedures, coolants and cutter material reamer body into the reamed tube, The body of the 
howed that all of these variables alle: cutter is only four inches long and_ there littl 


ane however, runout continued to possibility of chips lodging in the body itselt 
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Pest Setup: 


big. 4. Conventional push reamer for 90-mm tubes is 25 inches 


long, as compared to pull-reamer length of only LO inches. 


¢ maple strips s ‘ from this point is Simitiar to conventional reamuin 

Neopren packs I Coolant pressure ire maintained at ppl mAtmatel 

ins the ).o0-inehed ‘ 20) pst with a flow of 25 pin. The coolant is a su 
furized fatty mineral-lard oil 


parative data on pus I Speed durtt cutting is | 1 Tpn with feeds rar 


vn in the ecompan | iw from O.OL8 to 0.225 ipm In a typical test 


sten carbide insert Lips 
by I by 1] 


; Characteristics and Costs: Two Reamer Types 
cutter data to 


Basis for Comparison Push Reame Pull Reamer 


lhe machine used for the test 


Mond hollow-spindle boring lath 


tule a lour-jaw 
nd muzzle ends are supported 

onze bearing sleeves supp 

tarted into the bore b ‘ f : : , Drive pin 
which fits into an adapter 
uzzle end of the tube, Fi 

hen adjusted, turns true 

\dapters used witl 
ire mounted direct! 


reque ntly knocked 


- “ 
wo » > 
ire pen r placed in the mae 6 f/ 
1\daptler housing represents 
% Coolant hole Y 


er is pulled into u Cutting tool 


inch of the muzzle 
ind feed e1 


5. Details of pull-reamer construction 





total of 601.5 cubic inches of stock was removed 
it a rate of 10.7 cubic inches per minute. Total 


machining time was 56 minutes 


Test Results: During pull-reaming tests on 
-mm tubes, core-hole diameters of approximately 
2.9375 inches were enlarged to 3.535 inches. Run 
out did not exceed 0.035 inch 

Pull reaming is being used in production to re 
move bore eccentricities which are so large that it 
would not be safe to use push reaming without ex 
pensive reworking to centralize the stock. Some 


twenty tubes have been corrected to date hecen 


¢ 
74 


te A akeGas u 


t : Army photograph 


big. 6. Bushing, fitted into an adapter housing, guides 
reamer into tube, Reamer is extended beyond starting 
position for purposes of illustration. 


Cc) Push reaming 
SJ Pull reaming 
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Maximum Eccentricity (inches) 


tricities of 0.195 inch are the largest which have 
been removed in production, but in tests eccen 
tricities of up to 0.250 inch have been successfully 
corrected, 

One of the principal advantages of pull reaming 
is that heavy chip loads can be sustained without 
causing axis deviation. In a typical test, a chip 
load of 0.300 inch was applied to each cutter, Axis 
deviation of the reamed tube was only 0.030 inch. 
At the present time, eccentricities of the bore to 
the tube axis have not exceeded 0.035 inch with pull 
reaming, while eccentricities of the push-reamed 
bores have ranged as high as 0.350 inch. Maximum 
eccentricities of ten pull reamed bores, compared 


with ten push-reamed bores, are illustrated in Fig. 7. 


Conclusions: At present, the application of 
pull reaming is limited to semifinishing work. Con 
trol of bore size has not been maintained consistent 
ly enough to warrant using pull reaming for finish 
ing cuts. It is anticipated, however, that a finish 
pull reamer will be perfected in the near future 

The proportion of bar diameter to length controls 
of the rigidity and vibration characteristics of the 
boring bar. Because of the eccentric distribution of 
bore stock and small size of the cored hole in 90-mm 
tubes, the bar diameter is limited to 2.5 inches. For 
best results the diameter should be at least thre 
ine hes, 

The problem of chip extraction in pull reaming 
is similar to that in trepanning and close control of 
chip conformation is essential. Further develop 
ment work is required to improve this control. 

Chatter and chip flow problems will be minimized 
when pull reaming is applied to tubes with larger 
bores. The ratio of bar diameter to length will be 
more favorable, improving rigidity, By using th 
hollow-bodied reamer in larger bores, the possibility 
of chips accumulating within the reamer will be 
reduced, since the inside diameters of the reamers 
will be proportionately larger. 

In pull reaming, as already pointed out, high 
cutting loads improve accuracy. With large cutter 
bodies, it will be possible to use more cutters and 
these can be adjusted for a maximum depth of cut 
The only limitation to depth of cut is the amount 
of pressure which the cutter body can withstand 

The experimental and production work done up 
to the present time has illustrated the many advan 
tages which can be obtained by replacing conven 
tional push reaming with pull reaming. With fur 
ther development work and the applic ation of the 
process to larger bores, it should be possible to 


exploit these advantages to the utmost. 


Fig. 7. Maximum eccentricities of ten push-reamed 
zores compared with maximum eccentricities of ten 
pull-reamed bores. All reaming was done under pro- 
duction conditions. 
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inspecting 
involute helicoid forms 
with available pins 


By Edward C. Varnum’* 


Head, Operations Research 
Barber-Colman Co. 


Rox kford, Hil. 


The natural follow-up to presentation 
of precise formulas for over-pin meas- 
urement of helical forms with pins of 
the best size (The Tool Engineer, June 
1957 and AGMA Paper 239.03, June 
1957) is preparation of formulas for 
use with available pins. The formulas 
for measuring involute helicoids with 


available pins are here presented. 


P a ISE FORMULAS for over-pin measurement of 
helical forms apply equally well to helical gears 
feed screws, worm threads, constant-lead barrel 
cams or any other helical form when the calculated 
size of pin can be used. When best-size pins are not 
handy, available pins must be used. Most inspectior 


departments have sufficient variety of pins so the 


*Senior member ASTE Rockford chapter. 
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The workpiece, such as this precision helical gear, 
must be inspected after it is made and the results of 
the inspection must be meaningful. 


best size can be approa hed within four or five thou 
sandths of an inch but this is not close enough for 
use of the precise formulas. When available pins 
are used, different calculations are required for each 
helical form. Calculation methods for helical forms 
with straight-sided axial profiles, such as Acme 
threads, have already been published (AGMA Paper 
239.03). Methods for using available pins to meas 
ure involute helicoids will be outlined 

An involute helicoid has a transverse section that 
is an involute curve. In other words, an involute 
helicoid, in a transverse plane, is like an involute 
spur gear whose pressure angle corresponds with the 


transverse pressure angle of the helicoid. The best 
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Nomenclature 


These formulas are 
| for the kernel angle 
hquation 2 to determine 
size por If this pin is obtammab 
A is substituted in kquat 
pin measurement tor 
| however. the best-s 
ivatlable pin. close to 
ised when Inspecting 
pin diameter is G. the 
best-pin diameter can 
ties in available pin 

r than d 

When determining d a 
lor the first time. it ts 
the type of helical form 


ible. further caleulation ij 


Using Formulas with Involute Helicoids 


lo solve the available-pin problem for 
cial form. it is necessary to evaluate 


eter increment \D This 


olute heliceo 


With the value 
is possible to cal 
ifter finding AD 


Table 1—Results of Calculations in Example 





First Round Second Round Third Round 





tonk = 1.1917536 ’ (&q. 7) 1.177934! tank” (Eq o= 1.1785935 
S. 0.1018218 * (iq. 9) 0.1055933 S." ‘(Eq 0.1054035 
o 0.7614876 * (Eq. 8) 0.7704213 BD” ita 0.7699903 

0.4023376 * (Eq. 8) 0.4411613 tan @e” (Eq 0.4393969 

1) 0.0651953 * (fq. 1) 0.0668576 K” (€@ 0.0667736 

2) 0.0685454 * (fq. 2) 0.0721816 d” (tq 0.0719993 

G 0.07 20000 G 0.0720000 0.0720000 

\G 0.0034546 AG’ 0 0001816 AG” 0.0000007 

5S) == 0.3866896 * (Eq. 5) 0.4212614 — 
= 0,0089337 * (fq. 4) - 0004310 

@: = 0.9376013 tan qe’ = 0.3745212 tan @:” =o 03728146 
oe: = 16.69475 oe = 20.93199 o” = 20.44619 

sx 0.0120145 o' = 00161704 inv oe” = 0.0159613 

0.9474632 @' 0.9364765 cos @” = 0.9370007 

mM” (Eq, 3) 0.8634409 
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) 
Since the procedure has been outlined, it is easie 


ind tang,’, the transverse 
to tabulate the result of the computatior as ou 


t iv computed it the or 
PaBee | It can be een that the pin diameter cal 


not the annie ize as the diameter of the 


iWallable so that computations will have to by 


) 


ontinued Although the ilue of d’ is within O.OO0 


le at the contact « ! inch of the ay | ) diameter, a third round 3 


rif 
found from calculated Ihe ilue ol is within one microinch 
of the diameter of the available pins so the measure 


ment over the pins Is ¢ ileulated with hquation 


The final result of these calculations is that the 


pin measurement is O.SO34E inch for an accut 

and two pins whose diameters are 0.072 

is in complete agreement with the numet 

i" riven by the Zahorski Method (The Var 

nsverse plane is agai Keuren Handbook No. 36, 1955 page Lid) for the 
transverse space width 1} DD slash condition. Where teeth are thinned | 
ial plane to give the fol 0.002 inch. the Zahorski ipproximate method give 
axial space width i result of O.oo, ompared with the more accur 

ite result wh Vv thre procedure ullimes in 

this article, Ou I, Panie 2 


for D’, tand’, tang ” 
RB compari d’ and W withd ind WY’ in Tarts 


i second time, using value 

the value of A’, Equatior 

The value of d’ should agi Pable 2—Determination of Over-Pin 
Measurement for Thinned Teeth 


it does not. new ilues are cal 


i ig wo,” dS.’ au 
/ tan/ tang and | ju First Round nd Round Third Round 
ird time and a value for 


: This process can be re 


m quation 
to achieve any desired accurae 


cperience it has been found 


inds of calculation 


mputer is used. it can be 

ch ona specified small ditfer 
When the small difference exceed 
difference, the ¢ mputler proceeds t ) i th yo diameter 
bquation 3. Whether an electronic n the fitth decimal pl is reflect 
it. Equation 3 ji ithe fifth place of the over-pir 
the desired sey iphasize iracy required 
When fifth-p ceuracy is held 


ipproximate | | inadequats 


fifth pl i('¢ 


rmulas are used, a 
hO-deg helix angle. 14 
d a normal diametra 
It is assumed that a 
0.072 inch 
neasurement 


ion olten us 
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designed fon 


Finishing Machines Made from Standard Units 


|) ed around standard, interchange 
building blocks 


or this boring n 

be set up as, or altered to be, any of dozens 
machines. With combinations of tooling and 
tures, the machine can perlorm strat ht and Lape! 
boring, straight and taper turning, facir hat 
fering. grooving. reaming and, with special 
ments, contour or spherical boring or tur 
slot milling. kither the work or the tom 
rotated and many different operations « 
formed simultaneous! or in sequence 

elective assembly 1 special machine 
duced for the price of a standard 

Standard units for these Model 0 Bore-Matics 
include: base-ways, having a hydraulically oper 
ited table and a hydraulic power unit with ec 


rYPICAL MACHINE set up for operation trols; single or multiple-head units complete with 


of a wo lec A multiple-spindl j ised on motor drive hydraulic cross-feed units for the 
the I S 4 the machine, with 

t \ cutting-fluid 1 ervolr ‘ d 

anv of the ine ' + chucks The table of this machine, developed by 

The Heald Machine Co Is oper ited hrough a 


rack and pinion by i hydraulic ( (it This 


heads ind either air or hydraulically operated 


evlinder is at the rear of the machine where fluid 


heat will not affect machining acecurac 
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| 
i. 
precision boring heads that can be clustered a 
ser center distance, a cro slide is used for indexing 
to another cluster on the same plate. A spindle plate bored for each multiple 
hole job or, if holes do not overlap, one plate can be used for several clu 
ter? by mounting heads only in the hole required for each job 


MULTIPLE-SPINDLE head 


’ close 
a 1 Inch on center For cle 


ter pat 


Bearing-Race Honing Machine Cuts Costs 


on bearing loads ind ope rating speed Mic romati Hone ( orp 


have three or five spindles 
creased, characteristics of race 


wa ce pending on bearing size and automatically handle 
ind process bearing rings. Abrasive sticks are au 


tomatically fed and the machine stops when the 


ore critical, Curvature across the 


raceway iround the raceway. and surface 


roughness ay must be closely controlled to ibrasives require replacement 
ninimize noise and friction, and maximize life This machine combines motions to generate a 
Bearing performance is improved by machine hon true geometric form, keeps the abrasive sticks self 


ing to correct geometrical faults. Machine honing dressing. offers low-velocity abrading with 


con 
is more economical than hand methods trolled 


pressure ind permits the abrasive tick to 


Internal race-honing machines developed by ilign itself with the neutral center of the 


raceway 


directly below ) rool 

ioning mchine. End clamy pive 
hold larger inner ny During 
the arbor and then 


| it “at oscillating 

true center of the 
le, tne 

pull 1aLy ) Pv ul coveraye of 

ocate them under ! remove stock rapidly Oseill 

' oscillate and, a matically red 

veep across the racewa hed ring 


imferentially 
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SIGNED FOR PRODUCTION 


Fixture Permits Simultaneous Operations 


Hy Ff. W. Rosh | ntil this fixture was des 
lool engineer 
DeWalt, Ine., on several machines No 
Subsidiary of AMI 


Lancaster, Pa. chamfering operations om 


arm of a radial-ar 


one milling operation can |v 
on a Lucas single-spindle boris 
creased production was the natut 
ducing this special fixture design 

In effect. the fixture nverts 
machine into a three spindle 
piece is mounted in the fixture o 
plate and a \ block It is clamped 
fixture details mounted 
ir cylinders 

The two « . 

Master sliding 

lixture These slidin 


vith the machine spindle 








LARGE EXTRUSION BILLETS 


Cast Continuously 


vo il cast machines are helping imsthe 
| ‘e \.] Heavy 


Press program by providi 
uniform extrusion billets of even highly alloyed 
metals such as 6061, 6062, 2024. and 7075. The 
machines can produce aluminum-alloy billets 

» feet long and 20 inches in diameter. ky 
ternal surfaces are good as cast but internal 
faces of hollow billets have to be scalped 

These machines operate at variable billet  loy 

ing speeds up to 8 ipm, and a fixed billet liftir 

ed of 90 ipm. Hydraulic equipment for lower 
ing and lifting the mold stool supporting platt 
comprises 1 evlinder with a 30-foot stroke and a 
billet load capacity of 10 tons. Kaiser Aluminut 
\ Chemical Corp. and Loma Machine Mfg. Co., Ii 
cooperated to conceive, design and build this equip ously by a “direct-chill” semicontinuous casting ma 


ment that is used at Kaiser's Halethorpe W ork ( ot metal 1 obtained from gas-fired re 
, Cl ‘ Pur It flow from the hold 
High productivit is achieved with this castir ear a PRG thy ‘ 


rPHREE inch-diametet! llets being cast imullane 


ough au rei? 
equipment partly because of associated billet har 


dling equipment. Cranes are not needed 





1a Carriage 
t billet By 


from t 
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DESIGNED FOR PRODUCTION — 








Special Machine Speeds Production 





‘DEXING machine automatically position 
and performs several finishing operation 
tered-iron bore and thrust face of a plastic 


ROTARY Ir 
vorkplece 
mi the n 


ater-pump impeller 





} 


INDEX TABLE has 16 overcenter toggle type position 
ny and clamping fixtures for parts that are ma 
hined two at a time 


mded into threes 


Individual parts are manually 
centering stops, and the clamping 
plate automatica eats the impeller. The clamp 


ire actuated by an overhead, pivoted pusher arm 
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FP his automatic machine spot-faces, reams, bores 

and bearingizes the sintered-iron hub of an 
automobile water-pump impeller. All machining 
heads are mounted on standard way units, also 
developed by the Expert Automation Machine Co 
These electrically controlled, hydraulically oper 
ated way units advance and return at 300 ipm ind 
develop a thrust of 7000 Ib 

The way-unit feed valve and hydraulic cylinders 
drilled 


voids all piping 


are manifold-connected to an internally 
manifold block. This design 
within the unit which reduces the possibility of 
leakage 


operation 


Adjustable dogs control the wa unit 


During automatic index from one station to an 
other, a shot pin retracts the table raises, indexes 
ind lowers, and the shot pin is driven home. This 
indexing sequence prevents skidding of the table 
on the relerence pads and prevents pad weal The 
table Is driven by a cam inde X mechanism il d 
hecause of the cam design. starting and stopping 
loads on the motor reflect only the cam system 


mnertia 





unloaded after an overhead 


PARTS are automatically 


| 


pivoted pusher arm releases the fixture clamp. Rub 
ber tips swing into the impeller bores, the tips are 
expanded by 
mechanism swings out 


hydraulic pre ire and the inioad 
When pre ire is released 
the tips resume their normal dimensior and the 
impellers drop into a chutes 
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Fig. 1. Truck transmission gears, on high-alloy trays, are loaded 
into gas carburizing furnace that has capacity of 42) trays. 


modernized 


pays off 


Moves IZATION of a heat-treating facility can of an interrupted quench with oil at 400 F and 
pay large dividends in improved quality of work room-temperature air as the quenching media, Pieces 
ind reduced production time \ gas-carburizu are placed in the quenching bath at a temperature 
setup, lor treating truck vears kingpins and shafts just above that at which martensite starts to form 
it the Fort Wayne works of International Harvester My in Fig. 2, in the carburized case. They are held 
Co.. was found to be expensive and ineflicient, and in the bath long enough to permit the pieces to 
has been replaced by better furnaces and ma wquire a uniform temperature throughout and 
marquenching then air cooled to room temperature 

(nder the former system, most of the proc Transformation to martensite occurs during the 
parts had to be straightened after heat treat relatively slow air-cooling step and, since the 
Parts had to be quenched individually and fished temperature gradient characteristic of conventional 
puto ol the quenching medium This involved hight quenching is absent the stresses set up by the 
labor costs Also, product quality was unsatisfa transformation are much lower. Because the stresses 
tor lhe conventional quench into oil or water ire lower, there is less distortion and cracking 
it 90 to LOO F hardened the parts Irom the outside Furnaces used in the modernized heat treating 
creatit high internal stresses These stresse ré plant operate with radiant-tube carburizers made b 
sulted in part distortion and the need for subse Surafce Combustion Corp. Atmospheres in these 
quent straightening. Under the new system, part furnaces consist of RX gas as a carrier and 1050 
ire econo! illy handled in batches, Fig. | Btu natural gas as the activator. About 1250 cubis 

In marquenching, hardening is from the inside feet of RX gas are used with 35 cubic feet of 
out and is an ideal treatment for heavily loaded natural gas and the furnace atmosphere is changed 
parts su h as truck gears Marquenching permits ibout 1.3 times per hour 
transtormation of austenite to martensite b means furnaces are operated on different cycles to 
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Austenite 


Austenite + Ferrite 
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Austenite+Ferrite 
+Carbide 





Product: Tempered Martensite 








Le 
Time = (log scale) 
yoduce cuse depth of: 0.025 to O.035 ineh. OO 
QOL? inch and O.047 to 0.063) inch (| 
trol during the le results in the concentratio 
f carbon in the case that results in optimum hard 
{ the structure By former methods, carbon 
tration was held in the range of 1.10 to 1.20 
ercent on all type { carburized parts lhe nes 
irre ire controlled to ield a inface carbor 
nitration of O60 to O95) percent 
() renebir i ace uplished in LOoOw illon-ca 
pact lutik it pecial design, located at the ile 


lischarge door of each furnace. Material discharged 
nto the elevator, Fig. 3. is submerged in the 400-1 
| without appreciable intermediate cooling. Flow 
f of in the tank 4 reatest at the submerged 
level bh urnace itmosphere is carried over the 
juench tank so that parts are not exposed to au 
belore quenching 

\ i result of on irquenching combined with 
lose control of carbon concentration in the case 
i fine martensitic case structure is obtained, One 
typical steel gear has the following analysis: | 
0.21: Mn. 0.76; Ni, 3.45; Cr, 0.08; Si, 0.23 nal 
Mo, 0.25 percent, approximately corresponding t 
um SAK-4820 steel, Marquenching results in the 
followar hardness nh Various portions of thi 
ear: teeth surface, 60.5 Rp: core at the pitch lin 
Lb Rye: core at the root line, 38 # ind core 
ch below the root, 38 KR 

Because heat-treating stresses are reduced, service 
fe of the gears has increased LOO to 200 percent 


mpared with gears heat treated by former meth 


| Load-carryvil pacity is determined by dyn 
i ometer tests has been inere ised by ID to 2O 
ercent. Reduction of distortion has resulted in 

iderable savings. In one transmission with 13 
ivburized parts lor example five parts were fo 


Fig. 2. (left) Phase diagram indicating marquench- 


ing transformation of austenite to martensite. 


Fig. 3. Chelow) Tray of transmission countershafts 
ready to enter the marquenching bath on an elevator 
just outside the carburizing furnace. In practice, parts 


are enveloped by the furnace atmosphere and not 
exposed to air. 





merly press quenched live ere plu puenched 
one was quenched individually and two were bat 
quenched. Now, these parts are ill batch qu hed 
uccesstull 

Advantages of marquenching include elimina 
tion of que nehing dies plu s for splined bores and 
individual handling durit heat treati increased 
load-carrying capacity and longer life for gears dus 
to reduced residual stresses, and increased prod 
tion 

Success of the new carburizing and marquenching 
treatments is due in part to the extensive us of 
specially designed high-alloy trays and furnace 
parts, which withstand severe conditions of 1/00 | 
temperatures carburizing itmosphere s and re yy ited 
thermal shocks during quenching Irays used to 
support the gears in the carburizing furnaces are 
made of ly pe HT cast alloy [hese trays are rigid 
but lightweight, which is a he Ip because the special 
alloy fixtures that hold the gears are heavy. Radiant 
tubes and other furnace parts are ilso made of 
ly pe HT castings 

Containing up to 1.25 percent silicon for u 
creased resistance to carburization, this alloy 
erates satisfactorily at temperatures up to 2100 | 
in oxidizing atm sph res and up to 2000 ko in re 
ducing atmospheres. As with all high-nickel alloys 
this one is fully austenitic and it has good hot 
strength. It is used in the cast form because weld 
ing or other fabricating joints could serve as stress 
concentration points that might result in fathure at 


these ten peratures and under these atmo 
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with expanding 
mandrel machines 





By Wayne Ewing 


President 
Arrowsmith Tool & Die Corp. 
Los Angeles, Calif. 


Recent developments in equipment and meth- 
ods have extended the applications of expand- 


ing-mandrel machines for “bulge” or “expan- 
sion” forming, making it possible to form 
certain types of sheet-metal parts to close tol- 


erances at low cost. 


’ 
kK XPANDING-MANDREL MACHINES are coming into 
increasing use in the aircraft industry for stretch 
forming sheet-metal parts. Most of these parts, such 
is jettison fuel tank shells and jet-engine compo 
nents, have the same general shape as the frustum 
of a cone. In forming, a workpiece is positioned 
ove! forming shoes mounted on a mandrel Fig | 
As the mandrel is expanded, the metal is stret hed 
and conforms to the contours of the forming shoes 

This forming method has several advantages 


looling is relatively simple and forming shoes can 


*Senior member ASTE Los Angeles chapter 
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aX ; : 
hig. |. Operator placing the tail cone of a 200-gallon 
jettison fuel tank on mandrel for forming operation 





at Pastushin Industries. Machine adjustments are 


made from control panel at righi 


be produced in a few days at comparatively low 
t. burther, the forming shoes can be quickly 
a desirable feature when production runs 
Qn many application it is possible to consist 
ently hold workpiece diameters within 0.002 inch 
Roundness can also be closely controlled lL ndet 
production conditions, out-of-roundness of a typical 
part -a 20-inch diameter fuel tank nose section 
is held to 0.004 inch total indicator reading 
bxpanding mandrel machines for which patent 
ipplications have been made, are available in a wide 
range of sizes and tonnages and are capable ol 
tretch forming stainless steels as well as more easily 
formed metals Workpieces such as a jet engine 


part 4 inches in diameter and 38 inches in length 


made from 0.125-ineh-thick 347 stainless steel, are 
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Elongation of Expansion-Formed Parts 








Material Elongation 
Grade percent 











3$-O Aluminum 25 
25-0 Aluminum 20 
245 Aluminum 
615 Aluminum 15 
347 Stainiess steel 35 


Cold-rolled steel 








Sate operating limit 


formed with a minimum of failure 

Metals can usually be stretched a greater amount 
on an expanding-mandrel machine than is possible 
with other stretch-forming methods. The reason for 
this is that the ends of the workpiece are not 
clamped and metal is free to flow from both ends 
The length of the 


workpiece is decreased as its diameter is expanded 


of the workpiece during forming. 


Percentages by which various materials can be 
elongated without failure are shown in the accom 
panying table 

The free flow of metal accounts for another ad 
vantage of expanding mandrel forming methods; as 
material is formed its thickness is reduced by only 


half the percentage of elongation kor example 





Driver 


2 Intermediate segments 


$ — 
aici 


- 


Moster 
segments, | 


Top plate 


ae y s Segment slides 


Ax Segment cylinder 
‘ - 
\ om. a ee a iA } 


indicators 


A tw J on control panel 


Nr t 
Vy Adjusting screw 








Adjusting nut 
Limit switch 


Jnching motor 


oa 
¢ '|Hydropress main 


, cylinder 
| 
' 
Ad 
vy 
hig. 2. A 3004t0n expanding-mandrel machine. 


Forming shoes have been omitted from this drawing. 
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Flexible shaft to 


stretching a material 20 percent results in a LO pet 
Accordingly the 


process 1s well-adapted for conditions where mini 


cent reduction in wall thickness 


mum metal thinning during forming is necessat 

Local thinned areas can also be held to a mini 
mum This is accomplished by changing the posi 
tion of the workpiece on the forming shoes three or 
four times during forming. Flat spots that might 
be formed over the gaps between the expanded form 
ing shoes are also eliminated 

There is little movement of the workpiece on the 
shoes as the mandrel is expanded, so there is little 
galling The smooth surface is desirable from an 
appearance standpoint and is functionally important 
in many aircraft parts. The absence of scratches 
and other blemishes also reduces the possibility of 
the metal tearing during forming 

At present. there are some 30 expanding-mandrel 
machines in the United States. ranging from 50 to 
650 tons in capacity.. Construction details of a 300 
ton machine are shown in F 2 

The machine is hydraulically oper ited. Comp 
nents of the mandrel are a driver. tapered mastes 
segments attached to the driver and tapered inter 
mediate segments. Forming shoes are mounted on 
the intermediate segments by means of T-bolts 
Heads of the bolts fit into T-slots in the intermediats 
segments. The driver is connected to the piston rod 
of a master hydraulie evlindet 

At the start of forming operations. the workpiece 
is slipped onto the mandrel. Fy }. where it rests 
on a segmented top plate. The driver is in the “up 
position. During forming, the driver is pulled down 
ward and the camming action of the master seg 
ments against the intermediate segments expands 


the mandrel fore ing the forming shoes against the 
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part. Hydraulically operated slides located between 
the sections of the top plate maintain constant pres 
sure on the intermediate segments during forming 
keeping them in contact with the master segments 
On the upstroke of the driver, the slides push the 
intermediate segments inward so the workpiece can 
be removed. 

Length of the downstroke is controlled by an ad 
At the bottom of the 


stroke, the adjusting nut comes against a stop block 


justing screw and nut, Fig. 4 


giving positive control over the expansion of the 
mandrel and, hence, the diameter of the workpiece 
Length of the upstroke is controlled by an adjust 
able limit switch. 

The adjusting nut is turned on the screw by an 
inching motor which drives a sprocket and roller 


chain assembly Adjustment is accomplished from 


a remote control panel, equipped with a reversing 


































































































Fig. 3. (left) Stretching an 0.060-inch-thick 
stainless steel part at Marquardt Aireraft Corp. 


big. 4. 


trolled by a positive stop below the stop nut. 


(above) Length of downstroke is con 



















Fig. 5. All machine settings are made trom contro! 
panel, which is connected to machine by flexible 
shafts. These make it possible to install control panel 
in any desired location. 


switch and inching button. A flexible shaft, actu 
ited by the inching motor through a square shaft 
and a gearbox, is connected to a dial on the control 
panel, Fig. 5. This dial indicates the adjustment of 
the nut. Once the correct setting for a workpiece 
has been established. the dial reading and part num 
her fire recorded for reference in setting up the same 
job again. 

A reservoir in the top of the driver furnishes 
lubricant to spring-loaded ball-bearing type oilers 
in the driver itself. These oilers operate only when 
the master segments are engaged on the intermedi 
ate segments. Grooves in the faces of the interme 
diate segments facilitate uniform distribution of 
lubricant. 

Hydraulic pressures of approximately L000 psi 
are commonly employed with expanding-mandrel 
machines. Hydraulic equipment operating at this 
pressure is readily available and experience has 
shown that less maintenance will be required when 
operating at 1000 psi than at higher pressures 

The advantages of expanding-mandrel stretch 
forming may be summarized as adaptability to both 
short and long production runs, plus the ability to 
form consistently accurate parts, Fig. 6. The design 
of the machine is being continuously improved as 
a result of an extensive research and development 
program, making it possible to exploit these advan 


tages to the fullest extent. 


Fig. 6. Fifty-ton machine used for rocket and mis 
sile component manufacture by The Emerson Elec 
trie Mfg. Co., St. Louis, Mo. The ID and contour of 
the magnesium part shown are held within + 0.002 


inch. 





Package Reactor Test Indicates Future Power Source 


Preview of atomic powel possibilities came with 


successful completion of a 700-hour performance 
test of the Army prac kage power reac tor. The experi 
ment was made at Fort Belvoir, Va., by Alco Prod 
ucts, Ine. which built the plant for the Atomi 
Energy Commission and the U.S. Army Corps of 
| neinecrs 

The APPR is a prototype small package power re 
wtor designed to furnish power to remote military 
installations where cost of electricity from diesel 
plants is sue h that nuclear power plants offer com 
petitive advantages Successful results of the test 


now confirm that nuclear power plants would be 


1O8 


adaptable and reliable for such applic ation 

The power plant was operated at a load stipulated 
by the Commission. During the operating period 
shutdowns required for adjustment ind repall of 
plant components amounted to only eight hours. For 
more than 600 hours of the test, electricity was gen 
erated at a rate exceeding the design output of the 
plant. A total of 1,181,000 kilowatt hours of electric 
power was produced during the experiment. This 
would be a sufficient amount of electricity to meet 
the requirements of 300 to 400 homes for one year 

The APPR contract is the first fixed price reactor 
construction contract awarded 
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Developments in ceramic tooling are 
progressing at such a rapid pace that 
application potentials should be ana- 
lyzed. This discussion evaluates the 
present status of American ceramics 
and gives some practical suggestions 
on how to best use them with present 


machine tools. 


a rION OF CERAMICS for use as ¢ utting too 


has opened new horizons in metalworking but h 
also presented new problems 
1, are 
to to find some of the answers 


One of the first questions involve the form 


which ceramic tools may be 
In arriving at an answer it is helpful to 


briefly the 


tool materials have 


stages ol development throug} 


passed 


Senior member ASTE Boston chapter 
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A series of tests Fi 


he ing conduc ted in the mac hine tool labor 


most effectively use: 


COPAMICS 


on today's machine fools 


made from relatively 


tools 


Before 


inexpensive oil-hardening steel and cutting speeds 


L900 were 


were low. Introduction of the more expensive high 


speed steels presented certain problems. The mas 
») 


sive forged-tool construction then in use, Fig. 2a 


Machine 
powell and speed to take full ad 


unsatisfactory for high speed steels 
tools lacked the 

intage of the new materials. New machines wer 
introduced within a few years and the tool form 
was slowly changed to the smaller rectangular shape 
Fig. 2h, that is still widely used for high-speed steel 
tools. The adoption of cast-alloy (Stellite) tools in 
the 1920's, of cemented-carbide tools for cast iron 
ind of cemented carbide for cutting 


ach 


tool material was accompanied by 


in the 1930's 


steel in the 1040's posed similar problems 


improvement it 
an increase in hardness, brittleness and cost, but 
made it possible to work at higher cutting speeds 


Because of the high cost of cemented 


relatively 
necessary to use tool tips that 
were brazed to a steel shank, Fi 2 At first, these 
thick, but as it was 


uf h tools more effectively and as the \ 


carbide it became 


tips were relatively learned 


how to use 
brittle due 


became less to improved manutactur 


ing methods, it became possible to decrease the 
thir kness of the a mented carbide tip 
About 


was developed to avoid residual eltresses 


hi 2d 


introduced 


1950, the clamped-carbide tip 


during brazing, and thermal stresses rising from 


the different expansion coethcients of the carbide 


tip and the steel shank. It was quickly realized 


that several edges of a clamped element could be 


utilized and tools of the type shown hig. 2 


appeared about 1952 The throw-away idea was a 
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itural extension of these de velopments loday velopments even in the held of carbide tooling 
advanced carbide turning-tool designs ire so new that tool engineers have searcely had 

use multiple-point tool tips, which contai: in opportunity to take full advantage of them 
uch a small amount of tungsten carbide that it is For example, cemented-carbide tools are con 
mpracti al to regrind them It is actually more sidered to be worn out and ready for regrinding 
ymmical to throw the tips away after all edges when a wear land of 0.030 inch has developed on 
ire worn out the clearance face. The present American standard 
bach of these changes required new thinking and for tool wear defines tool life in this way Phis 
ic changes in tool use policy. In fact, some de criterion for tool life is well founded for the 
average brazed-carbide tool, when the cost of di 
amond grinding is taken into consideration. How 
ever, a throw-away tool should generally be used to 
a point just short of total destruction. regardless 


of the size of the wear land 


\doption of the throw-away tool prune iple makes 


it necessary to give more attention to tool life. In 

this connection, the work of Weber which dis 
sses the relationship between tool life defined 

in terms of a constant wear land and tool life in 

terms of total destruction. i particularl timel 
Development of ceramic-lool materials 

sents the latest addition to the historic serie 

bon steel high speed cast-alloy materials. sintered 

tungsten carbides. sintered mixed carbides. sin 

tered aluminum-oxide-base materials. In each case 


the new material has been more refractor permit 


References are tabulated at end of article. 


Fig. |. Setup for comparative testing 


of ceramic and carbide cutting tools. 


Fig. 2. Changes in tool design through the years: (a) 
Forged tool of about 1900; (b) high-«peed steel rectan- 
gular tool introduced about 1910; (¢) brazed-carbide tool, 
introduced about 1930; (d) clamped-carbide tool, intro- 
duced about 1950; (e) multi-edged clamped-carbide tool, 
introduced about 1952; (f) multi-edged, clamped, throw 
away, es bide tool, introduced about 1954; (g) maulti- 
edged, ci..mped, throw-away ceramic tool, introduced about 
1956. 





ting higher cutting speeds, but more britth Cel 
While the cost of eacl 


imic tools are no exception 
new material introduced in the past has increased 


ceramic-tool materials are expel 


potentially less 
“ive 

These tools are not only potentially less expensive 
but utilize abundant noncritical raw 


in the trend of 


to manutacture 


materials. Because of this reversal 


increasing tool-material cost. the first ceramic tool 
introduced in Germany during World War II 
This forn 


due to brittleness of ceramu 


had 


the same shape is high speed steel tools 


was found unsuitable 
used ift 


tools 


tendency to fracture when 


When 


1950's. 


tools and their 


massive sections interest in cerami 


the first tools tried were 
holder 


with les 


was revived in the 


either brazed or cemented to a steel 
troublesome 
too much difheulty 


this method of 


Brazis stresses that are 


britth with cer 


irbides gave 


mics howeve! and fastening 


quickly gave way to a clamped tool-tip construs 
tion The lowe potential cost of ceramic tool tip 


makes it 


away too 


economically feasible to provide throw 


thicker 
This change to thicker 


ls of section than in the case of 


cemented carbides section 


tends to offset the greater brittleness of cerami 


It is predicted that in the future ceramic tool 


vill find 


relatively 


their greatest application in the form of 


thick 


eral 


throw-away tip 
Where Vel 
just short of 
land 


irbide 


inh h or more 
cutting edges per tip 


should be 
than to a 


having sey 


possible such tools used 


total destruction rathet given wear 


In the 
tools of the 


described, throw-away 


in Fi 22 


tests to be 


type shown were tested 


to total destruction 


Basic Types of Ceramic 


literature reveals that two mat 


The Russian 
riais ol n iv that have been developed have beet 
referred t 


Both of thes 


Lhe se are 
Microlit 


sintered-aluminum 


wdopted as standard 

Thermokorund ind 
materials are basically 
ide but Microlit has a higher hardness than Therme 
korund. This is diflerence 


sintering procedure and temperature 


pure 


apparently due to a 
Specihe 


considerabl 
The harder 


cutting peed 


harder material ilso 
in that of the 
Microlit permits 


\pparently on the 


il ol the 


higher th softer material 


material higher 
basis of this the 


fails to 


to be used 


most recent Russian literature mention 


Phermokorund 


this material has 


indi iting perhaps that interest i 


WwW ined 
Iw similar Ly pes ol products have been devel 


oped more recently in the LSA. and each is made 


by more than one company One ty pe of materia 


ibout 86 Rockwell A and a spe 


This material will be 


has a hardness of 
cihfie gravity of about 3.75 
second variety 


will bye 


referred to as ceramic A The 


sintered iluminum oxide which 
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; 


relerred 


Nomenclature 


nachine ne part 


eeramic tool 


ceramic 


cent falitte 


mart, minute 
| 


ol change, minute 


imute corresponding 


per part 


> make cut, minute 


peed 


fopliimum 


machine 


minute 


to as ceramic B, has a specific gravity close to 


4.99) and its hardnes 


that of a perfect crystal ( 
is about R, 92 
When tested, the performance of the soft 


while the 


{ mate 


rial shows closer similarity to carbice 


hard B material 


hor the tool life 


much higher cutting spee ds 


{ would be of litth 


allows 
Ceramu 


that it 


sare 
costs idet 


Ceramic A 


lact 


interest except for the Cons 


ably less 


is cold pre ssed in carbide dies, is sintered at a lower 


to produce than ceramic B 


temperature than ceramic B and is not yround after 


sintering Ceramic B, on the other hand s hot 


pressed in a graphite die, is sintered at high tem 


perature and is finished all over by diamond grind 


ing The cost of 


r 


ceramic B is about the same a 


the cost of an identical sintered-carbide tool 
(Juestions that naturally arise in connection with 
following 


these materials are the 





Table 1—Description of Cutting Tools and 
Test Conditions 





Tool Angles 
Back-rake angle, deg 
Side rake angle deg 
End-relief angle, deg 
Side-relief angle, deg 
End cutting edge angle, deg 
Side cutting edge angie, deg 
Nose radius, inch 


Cutting Conditions 

Work material, annealed AlS! 4340 steel 

Brinell 185 
Work diameter, inches 2% to 6 
Work length, inches 22 
Feed, ipr 0.011 
Depth of cut, inch 0.100 
Cutting speed variable 


Cutting fluid none 





with cemented carbide / 


1. On what basi hould the comparisons be made? 


l'o provide answers to these questions, tests were 
performed on rectangular ceramic types A and B, 
and carbide tools, Grade C-5 of the throw-away 
type tool E. All measured %% x %% x Yo inch. These 
tools were clamped in a holder of the type shown 
in Fig. 2g, which provided the tool angles given 


in TABLE | 





'W=0.010 
—=-A 


a 





W=0.005 


Ceramic A— 
Ceramic B== 


L 4 4 4 


04 O608! 2 
Cutting Speed, Vifpm «x 107) 


Comparative Test Results 


All tests were to total destruction of the tools. 
Wear land on the clearance face in the vicinity of 
the middle of the depth of cut was measured at 
the end of each pass. A 10-hp engine lathe equipped 
with a d-c motor was used in these tests. Speed was 
carefully adjusted to the desired value with each 
change of diameter and after each cut was under 
way. 

rhe Taylor plots for the two ceramic materials 
are shown in Fig. 3. The heavy lines are for total 
destruction while the lighter lines are for the values 
of wear land (W) on the clearance face indicated. 
It is clearly evident that ceramic B gives superior 
results to ceramic A at high values of cutting speed 
but poorer results than ceramic A at speeds below 
about 300 fpm. 

The Taylor plots for total destruction for all 
three materials are presented in Fig. 4. The cer- 
amic tools have tool-life curves of much steeper 
slopes than the curve for the carbide tool at high 
speeds but lesser slopes at lower speeds. The Taylor 
equation 1s: 

rr K (1) 
While this equation applies to carbides over a wide 
range of speeds, it may be considered to hold for 
the ceramic tools only over a narrow range of 
speed for given values of the constants, due to 
nonlinearity of these curves. Considering the last 
of the four questions previously posed, it is im 
mediately evident that the comparison should be 


made of the total cost to machine a part rather 
than in terms of tool life alone 


Cost Considerations 


The total cost ¢ of machining a part consists of 
the value of labor and machine along with over- 
head, and the tool and tool-changing costs. Using 
the definitions given in the nomenclature this can 


he expressed as follows: 


T. 


Te + (x7Te + y) ! 


The cost per part will be a minimum at a certain 


tool life*, which is when: 


Fig. 3. Comparison of tool life test results 
for ceramics A and B when tested under the 
conditions of Table 1. The numbers given 
refer to values of wear land (W) in inch. 
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For sintered-carbide tools the slope of curve, n, 


is 0.25. For this case Equation 3 becomes: 
7 tR 


Values of 7’ corresponding to different values of 
R are given in Fig. 4, by the scale of R values 
Corresponding values may be similarly found for 
the ceramic tools but, due to the curvature of thei: 
Taylor plots, values of n corresponding to the slope 
at each point must be used. The spread between 
R land R 

the Tavlor plots 


10 is reduced by the curvature of 


Che values of R for the ceramic and carbide tools 
of this investigation may be estimated as follows 
For ceramic tool A, the value of machine. labor 
and overhead is 12 cents per minute or $7.20 per 


hour. The value of | cutting edge is 12 cents: total 


cost of tool having 8 edges $1. Mean time to 
change cutting edge (T,) 14, minute. Therefore 
«T 4 ’ y 
R 15S minutes 


r 


For ceramic tool B and the carbide tool, th 
value of machine, labor and overhead is 12 cents 
per minute or $7.20 per hour. Value of 1 cutting 
edge is 62 cents; total cost of tool having 8 edges 
is $5. Mean time to change cutting edge (T,) I 

, P 
minute. Therefore, 


R > ».7 minute 


These values of R are indicated by the points 
marked Z on the respective plots of Fig. 4. 
From Equations 2 and 3 the minimum cost per 


part will be: 


For a given feed and work diameter, 
Tr.’ - 
J 


Combining Equations 4 and 5, 


As previously mentioned, the best way of com 
paring two tools that give different values of tool 
life and have different costs is not in terms of tool 
life alone, but in terms of minimum cost per part 
By means of this expression it is possible to set up 
a proportion to make such a comparison for the 
data of these tests. The values from Fig. 4 are 
given in TABLE 2. Using these data the following 


ratios are secured: 
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This shows that if ceramic B can be operated 
at 770 fpm with a tool life of 15 minutes, the 
saving in total machining cost per part will be 
21 percent based on the machining cost with carbide 
However, when ceramic A is operated at the opti 
mum speed of 500 fpm to give a tool life of 16 
minutes, it will yield a total cost per part that is’ 
practically the same as that for the cemented car 


bide. It is evident that, in this example, the much 


Table 2—Comparison of Test Data 
(taken from Fig. 4) 








Tool Material n’ af v’ 
min.) tpm) 
Ceramic A 0.10 16 5e0 
Ceramic 8 0.28 15 770 
Carbide £ 0.25 17.5 580 





Table 3—Values of Tool Life 


(from tests shown in Fig. 4) 








Tool Tool Life, T (min.) 

Material V 400 fpm iV 500 fpm R 
Ceramic A 52 22 15 
Ceramic B 70 46 57 
Carbide £ 65 31 5.7 





greater cost of ceramic B is more than justified 
provided the lathe has sufficient speed and power 


capacity to make the required cut 


Machine-Tool Limitations 


For a one-inch AISI steel workpiece the required 
speed and power at the tool point correspond to 
2950 rpm and 10 hp for the 0.011 by 0,100-inch 
cut. There are no lathes commercially available 
today which meet these requirements, and so the 
full potential of ceramic B could not be utilized 
Lathes for this class of work have a top speed of 
from 1500 to 2000 rpm and from 5 to 10 hp avail 
able at the cutting edge. This means that, for the 
steel and cut considered in the foregoing example, 
the speed will be limited to from 400 to 500 fpm 
Values of tool life 


n Taste 3 for speeds of 


when cutting a one inch bar 


from Fig. 4 are given 
100 and 500 fpm 
From Equation 2 the cost per part may he writ 


ten 


lor a part of given diameter machined on a given 


lathe at fixed feed. This may in ture be written 


R 
] 


Thus comparisons of machining cost per part may 
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eramic 


stting Speed, Vifpm «x 


lable 4—Comparison of Machining Cost per 
Part of Ceramic and Carbide Tools 


from test data in Fig. 4 





Materials 


Compared 


Cost Ratios 


500 fpm 


090 


he made at limited cutting speeds, such as 400 o1 
YO) fom Making these comparisons, using the 
data wi in Tauie 3. results in the cost ratios 
hown in Tanne 4 
lt is apparent from this analysis that if the 
ipacity of an existing machine tool makes it im 
possible to machine with speed and power beyond 
that should now be used for the best carbide 
then ceramic tool material 4 is economicall 
ittractive than material B 
machine tools of greater capacity are devel 
oped, or if the price of ceramic B can be reduced 
relative to’ ceramic 4. then the harder ceramic can 
replace the softer variety in its position of relative 
importance The ceramic tools appear to he 
nomically more attractive than cemented carbide 
tools at intermediate and high cutting speeds It is 
miportant however, to avoid using ceramu tools 


it low cutting speed 


Brittle Behavior of Ceramic Tools 


lt is well known that a high speed steel tool will 
have a greater tool life than a cemented carbide 
Carbide tools 


hould normall tt be used below 100 Ipm The 


tool at speed of oF} Tom of lower 


ison is that carbide is more brittle than hich 


peed steel and brittleness 3 1 property that in 


A (minutes) \ 


\ 


‘ 


10 —+-—4 

8 
hig. 4. Variation of tool 
life (total destruction) 
with cutting speed for 
ceramics A and B and 
carbide E when tested 
under the conditions of 
lable |. The points 
marked Z indicate the 
conditions for mini- 


mum production costs. 


creases with decrease in temperature, | cutting 
speed. Similarly, ceramic “material type A should 
not be used below a speed of about 200 fpm 
ceramic material of t pe Bb below a speed 
sO) Ipm 

If it appears desirable to try a ceramic tool on 
job for which the cutting speed is 300 fpm or less, 
type A ceramic should be preferable to a type B 
since it will inherently less brittl This point is 
illustrated by the fact that the total destructios 
curves of Fig, 3 cross at a speed of about 330 fpn 

The brittle character of ceramics and the ben 
ficial influence of increased temperature upon the 
brittle behavior of such materials give rise to a 
paradox. While at first it might be thought that 
t ceramic tool would operate best when cutting 
relatively soft materials, such as mild steel rather 
than hardened steels too difficult’ for cemented 
carbide tools. this does not ippear to be the case 
The smaller tendene for welds to form between 
chip and tool when the hard material is cut. to 
gether with the higher operating tool-tip tempera 
tures of the harder material, gives rise to a lesser 
rather than a greater tendency for brittle behavior 
Use of ceramic tools in machining hard materials 
under finishing conditions should not. therefore 


he too hastily dismissed as he Ing iImpracts il 
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j Advances in Investment Casting 


WITti THE ADVENT OF JET AIRCRAFT, which requires niany 


¢ 
“4 precision castings of refractory materials, the investment 


casting industry has expanded. Sharing in this growth 


\ Misco Precision Casting Co. has opened a new facility in 

, \ Muskegon, Mich. The new foundry is equipped with the 
A latest production and inspection equipment for the manu 
, facture of castings of high-temperature alloys. Some of the 

+ operations from this and the company’s Whitehall plant are 


_ shown in the accompanying illustrations. 






FIRST STEP in the production of investment castings 
is preparation of patterns. The complete injection 
cycle is automatic. Injection pressure, clamping 
pressure and wax temperature are varied to suit 
the job. Operator places die in machine, trips 
button, and withdraws die from machine afte: 
completion of cycle. The delicate wax patterns ar 
then manually removed from die. Individual pat 
terns are subsequently assembled to permit pouring 


a group of castings at one time. 
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WAX PATTERNS are dipped in silica slurry. This 
prunary investment envelops the cluster in a ceramic 
shell, giving a smooth finish to the casting. After 
dipping, the cluster is stuccoed with coarse sand to 
facilitate adhesion of the dip coating with the second 
investment and is mounted in a high-alloy steel 
flask lined with water-resistant paper Molds are 


then filled with the secondary investment material 


iby 
AS 


7 


, 


consisting of sand, fire clay, silica flour and mag 
nesium oxide with hydrolized ethyl silicate binder. 
During filling the flasks are mounted on a vibrating 
table to insure good packing. The material gels to 
a monolithic mold. Molds are cured in a con 
tinuous preheat furnace for 12 to 16 hours at 1600 
to 1900 F, burning out the wax patterns and raising 


molds to the proper temperature to receive metal, 


MOLDS go from the preheat furnace to 
the casting furnace area. Indirect-ar« 
electric furnaces contain sufficient mol 
ten metal to fill one mold. Radiamati« 
electronic instruments check furnace 
temperature. When the molten metal 
reaches correct temperature, a mold is 
clamped on, the furnace is inverted and 
the metal flows into the cavity of the 
mold. Rate of roll-over is critical and 
air pressure is introduced behind the 
metal to assure proper filling. Furnaces 
are charged with metal in the form of 
prealloyed shot, making it possible to 
weigh out the exact amount of metal 
required for the casting. After the cast 
ing has solidified, it is shaken out of the 


flask by a pneumatic vibrator 
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MONO-SHELI PROCESS, newly developed, uses a 
cerami she iI is a mold Cay ily, replac np the massive 
investment mold. Material requirements are re 
duced and shorter time cycles are required for 
removing the wax and preheating the molds. Better 


refractory properties of the material also permit 


higher pouring temperatures. Cluster of wax pat 


terns appears at left: mold at center and comple ted 


casting at right of the above photograph 














WITH THE.MONO-SHELL PROCESS, molds are strong 
enough alter firing to be handled by tongs and 
clamped to melting furnaces in the same manner as 
conventional molds. Operator is tilting the electri 
furnace preparatory to filling mold with molten 
metal. Light weight of the ceramic shells greatly 


facilitates handling 


IN MAKING A MOLD by the 
Mono-Shell 


patterns are dipped in a re 


process wax 


fractory slurry, then stuccoed 
with a fine powder. A num 
ber of coatings are built up 
lo produce the completed 
mold. When coating opera 
tions have been completed, 
the mold is fired to remove 


wax pattern. 





MILLION-VOLT X-RAY UNIT makes 
radiographs of heavy sections to 
detect minor defects which could 
not be found with lower-voltage 


equipment Cardboard boxes of 





turbine blades are positioned un 
der \-ray machine. Sensitized film 
is placed under each box his 
\-ray inspection is performed on 


ill turbine blades 


~ w 
ed 
VASA Oarrord SET 
‘saa Lae ~ = 
LO 
* 
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RADIOGRAPHER reads the X-ray film of the film. Rejects are removed and corre- 


turbine blades. Because the castings are lated film and castings are shipped in 
\-rayed in partitioned boxes, defective the same box, giving the user an op 


parts are easily located by referring to portunity to double-check for defects. 
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DECKEL MILLING MACHINE is typical of equipment 
required to produce accurate master patterns and 
dies. Airfoil contours of a turbine blade are dupli- 
cated in making a die for production of wax pat- 
terns. Die will be polished to generate required 
smooth surface finish. By careful die work, ac 

curacy of finished castings is held within + 0,005 


per linear inch. 





NEW HIGH-TEMPERATURE MATERIALS, particularly 
nickel-base alloys, are highly reactive and must be 


poured in a vacuum. Vacuum furnace shown is of 
the continuous casting type. Metal is charged and 


molds cast without breaking the vacuum in the 


furnace compartment 


September 1957 


atte ve, ial ee ea 
a 


ernment ee ote 


AFTER MACHINING AND POLISHING, mold 
(foreground) is checked against master 
pattern, held in sine plate (center). An al- 
lowance is made in the mold for shrinkage 
of molten metal. A wax pattern appears 
in left foreground. 





By Leo Schaller 
Vice President 

and 

John Simmons 


Product Manager 
Engelberg Huller Co. 
Syracuse, N. Y 


Abrasive-belt grinders are duplicating many 
of the operations done by other machine tools 
and are adding new means of attaining pro- 
duction flexibility. Proper fixturing ean in- 
crease the utility of these high-production 


tools. 


= SIMPLICITY. ease of operation and high 


output are inherent in abrasive-belt grinding ma 
chines. Belt grinders can be used for a wide variety 
of operations, such as rapid stock removal, preeision 
sizing and finishing, and can result in production 


economies. Equally important is the fact that abra 
big. |. Setup for belt grinding automobile foglight 
shells prior to plating. Inset shows easy-loading in ; ; : 
flated-gasket work chuck. parts through imaginative use of fixtures, further 


sive-belt grinders can be tailored to finish specific 
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ihn Ce ee ee 
Domed 


... fixtures speed 
and cut costs 


exploiting the basic advantages of belt grinding 

Despite the unlimited diversity of workpieces fix 
tures and machine-operation combinations, there are 
certain general rules that apply in most belt-grinding 
operations. The specific examples in this article have 
been selected to point up these generalizations and 
underscore the importance of proper fixturing 

Use Full Belt Width: If practical, the longest 
dimension of a workpiece should be presented across 


the belt 


earry chips over the work and permits maximum 


This minimizes the distance the belt must 


effectiveness of the coolant 

Machine table oscillation devices, which carry the 
workpiece back and forth across the face of th 
ibrasive belt insure even distribution of belt wear 
Where the workpiece is 
kept in motion, the belt is more easily flushed by 


the coolant and heat dissipation is speeded 


ind minimize belt costs 


Design for Easy Loading: Since most abrasive 
helt operations are fast-—-seldom requiring more 
than 30 seconds net grinding time—nongrinding 
time in a finishing cycle is more important. Fixtures 
should be designed so the operator can match the 
production potential of the machine Lightweight 
work-holding devices are usually sufficient because 
abrasive belts cut with little pressure. Less pressure 
is required, for example, than when milling or disk 
grindir Another advantage of this low cutting 


pressure is that internal strains are not set up ir the 
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production 


workpiece. Such strains are seldom encountered 
even with thin-walled castings. Parts can frequently 
be held in position with a small permanent magnet 
on the work-supporting plate, eliminating the need 
for clamps or bolts 

The value of fast loading and unloading can be 
illustrated by the preparation of automobile foglight 
bodies before nickel and chrome plating. The R. I 
Dietz Co. uses belt grinding to remove draw marks 
ind sunbursts from the deep-drawn steel shells at a 
rate of 160 per hour. This production rate is pos 
sible because of good fixturing used with a formed 
Shaped like a bowl, the fix 


ture is mounted on a swivel pole with a ball-joint 


wheel grinder, Fig. | 


base 

An inflated rubber gasket on the work chuck 
with approximately 15 psi air pressure holds the 
foglight bodies during grinding. To load or unload 
the chuck, the operator depresses a foot pedal that 
cuts off the air supply ind deflates the gasket A 
brake control regulates the turning speed of the part 
which is rotated by the belt action. The flexible belt 
is backed by a resilient wheel, whose concave sut 
face conforms to the shape of the steel shell 

A motorized rotary chuck, Fig. 2, is used for su 
facing power-belt contact faces of variable-pitch 
pulleys at Sterling Electric Motors 


also points up the high production rates resulting 


This example 


from fast-loading fixtures. Two requirements——sur 
face uniformity over the entire contact face of the 
power belt pulleys and identical quality are major 
factors in achieving long power-belt life and top pet 
formance for variable-speed drives. A platen type 
belt grinder, with hydraulic infeed table, provides 


1 consistent 32-mic roinch. rms. finish with a stock 
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removal of about O.O1LO0 inch The table is equipped 











with a cam-actuated oscillating device. Abrasive belt 








life ranges from 300 to 350 pulleys per belt 














Multiple Loading: When fixtures can be de 











igned for continuous operation, considerable pro 








duction time can be saved. A good example of this 














is illustrated by a “merry-go-round” track, Fig. 3 


used in poll hing stainless-steel knife handles The 




















unit comprises 2] molded plasti fixture plate s that 

















revolve continuously on parallel roller chains. Pro 








duction rate is in excess of 2100 parts pet hour 








Knife handle ire manually loaded in the fixture 














plates and are automatically ejected after finishing 














As each fixture plate passes over the le iding edge of 








the abrasive belt. it rides on hardened shoes over 























































































































Fig. 2. (above) A motorized 
work chuck rotates variable- 
piteh pulleys as their contact 
faces are fed against the abra- 
sive belt. The operator loads 
and unloads parts but, since 
grinding operations are auto- 
matic, has time to operate a 





lathe and broaching machine 
as well. 

















big. 3. (right) Continuous- 
feed device carries stainless- 
steel knife handles across the 
face of an abrasive belt. Han 
dles are removed by solenoid. 


operated ejectors., 








hardened-steel rails and is advanced quickly into 


the belt surface. The work automatically feeds in at 
an adjustable rate during its passage across the belt 
and is retracted quickly before it leaves the belt's 
farther edge. This operation results in a straight 
line accuracy of > 0.0005 inch 

Recent introduction of multiple-head, conveyor 
type abrasive-belt machines has increased the pro 
duction potentials of multiple-part feeds. A two 
head belt grind, Fig. 4, equipped with a specially 
molded 7 by 144-inch conveyor belt, has led to a 
tenfold production increase In processing brass 
escutcheon plates at Adams-Rite Mfg. Co. Previous 
ly parts were manually roughed on a_ backstand 
idler, semifinished on a buffing wheel and then 
color buffed at a rate of 310 parts per hour. The 
conveyor-feed grinder combines two operations in 
a single cycle, avoids need for color buffing and 
raises production to 3600 parts per hour 

On another application at Adams-Rite—-sizing 
and finishing aircraft lock parts—-the production 
potential of 6900 parts an hour is so high that the 
operator has difficulty in loading the molded con 
veyor belt. The company is planning to devise an 
iutomatic loader 

A new two-level ad iptation of this multiple head 
model. using a turn-ovet hopper unit and two con 
veyor belts, makes possible single-cycle belt grinding 
of both sides of flat parts. Conveyorized parts pass 
under the upper-level grinding head. and are turned 
over in the gravity feed hopper carried under the 


lower grinding head and automatically ejected when 


finished 





VMultisize Fixtures: If several sizes of the same 


part have one or more locating features in common 
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i singie fixture can lrequentl be designed to accon 
modate all of them for belt finishing Olten 


slight design modification in the parts can make this 
ossible. Such a setup pays dividends in increased 
production, short-run flexibility and minimum setup 
time 

\t Graymills Corp., for example, the complicated 
shape of volute castings used in immersion type 
pumps presented a machining and resultant high 
reject problem. A protruding hub on the gray-iror 
castings rendered the parts unsuitable for turnit 
on a lathe or for surface milling since the overhar 
caused deflection and distortion during machining 
With the installation of a platen type belt grinder 
ind the use of a draw-bar pneumatic fixture Fig. 5 
the problem was neatly solved. Since the diameter 
of the center hole was constant throughout the size 
range, the company uses the same fixture for four 
sizes and for two operations. First, the volute leg 
ire finished and then the part is reversed so the 
ealing face can be belt ground 

The air fixture’s shaft extends through both an 
ingle bracket and the volute center A (C-washe 
locks the volute in position and a pheumati holdin 
pressure of 100° psi securely anchors the castiny 
during the grinding cycle. Because the same fixture 
handles several different volute sizes setup time |} 
ippreciably reduced over prior methods Despite 
stock removal of ! inch, the belt grinder, which 
is equipped with an automatic infeed table and ar 
iir-oscillating device, maintains a reject-free pre 
duction rate of one « isting per minute on first Opel 
ition and one y 114 minutes on second opet 
ation 

A cevylindrical-grinding fixture. Fig. 6. is used b 
Olsen Machine and Tool Co. for multiple, conces 
tric grinding of shaded-pole rotors for electric mo 
tors The motorized wheel head. fitted with three 
6-inch rubber wheels. is mounted on the machine 
table of a platen type belt grinder 

Rotors are loaded in gangs—as many as 12 per 
gang. depending on width—on a_hardened-steel 
irbor. which is in turn inserted in the carbide-lined 
V-blocks of the work holding form The machine 
produces to concentricity of 0.0002 inch and diam 
eter tolerances of 0.0005 inch The complet 
evel loading, grinding and unloading requires 
ihout 12 seconds. On smaller-size rotors produc 
tion rates can exceed 2000 per hour 

The two center V-block uprights in the work 


holding form are removable to accommodate large 


size rotors Interchangeable gears can he quickly 


inserted to change the speed of the regulating wheels 


for different diameters. This installation, adaptable 
in principle to other cylindrical grinding require 
ments on small parts, emphasizes the role of fixtur 
ing in increasing the application range of surface 


type belt pr inders 
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Fig. 4. Conveyor belt is molded with pockets 
to hold escutcheon plates as they pass under 
twin heads for roughing and finishing. 


Fig. 5. (below) Draw-bar fixture holds pump 
volute castings of various sizes so they can be 
belt-ground. Seal surface must be flat enough 
to hold a fluid pressure of 40 psi when gas- 
keted with its mating surface. 


Combination Operations: It is frequently pos 
ible to design belt-grinder fixtures that can handle 
more than one operation. In addition to the previ 
susly mentioned examples this « oncept 1s illustrated 
by a fixture, Fig used at General Electric to grind 
spacers for gas-turbine compressor blades his 
me can hold a spacer for three different operations 

The spacers staked in compressor wheels on each 
ide of compressor blades, require three grinding 
pperations | squaring the ends that butt against 
dovetail ends of compressor blades, (2) grinding 
the angle on the other end to conform with outer 
vidth and angle of compressor wheel and (3) grind 
ing top of spacer to contour of wheels outside 
diameter 

Spacers fabricated from AISI 1 jot L020) steel 
ire squared and angle-ground on one machine 


| sing the same work holding blocks. the pacer 
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Fig. 6. Small electrice-motor rotors are ganged on 











steel arbors for finishing. Drive wheels rotate the 














rotors at the proper speed. 


























ie next contour ground to contorm to the com 














pressor wheel outside diameter 








This operation 1s 








done on a second machine that is equipped with an 
Fixture blocks ar 


the spacers can be positioned with the square 








idjustable pivot arm e designed 




















end, angle end or 





outer lace presented to the abra 














ive belt. Grinding is done to tolerances ol Y.000 











ind 0.005 inch at the following rates: 200 per 











hour for squaring, 150 per hour for angle surfacing 








ind 40 per hour for outside diameter contour 

















, , 
rinding 




















4 comraessoe 
siact 














Fig. 7. (above) Operator sweeps pivot arm back and 
forth to generate spacer outside diameter, Fixture 







blocks are also designed to position spacers, inset, for 
square and angle grinding. 












Fig. & (right) Leading and trailing edges of jet en 
gine buckets are belt ground at a rate of 100 per 
hour on this special fixture. 
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lo grind both the lead and trailing edges of jet 


engine turbine buckets in a single operation, Lake 


shore Industries installed, a belt grinder equipped 


with a special cam-oscillated work-holding fixture, 


fig. 8 


forgings, requiring 0.040 to 0.060 inch stock re 


Previously, the cobalt-chrome alloy-steel 
moval to within 0.003 to 0.006 inch over the high 
limit, were scribed and ground by hand. Daily pro 
duction rate of 600 buckets is now met by a single 
machine operator, a threefold productivity increase 

The bucket tip is inserted in the fixture’s idlet 
chuck and the bucket root is locked in the dovetail 
recess of the Opposing chuck The reverse fac © ol 
this chuck is surface-contoured to compensate for 
a %,-inch difference in the lengths of the leading 
ind trailing edges. As the operator turns the fixture 
wheel, the synchronized cam-action moves the re 


volving bucket 
present first the longer leading edge and then the 


span-wise across the belt face, to 
shorter trailing edge. Oscillation is necessary .so 
the protruding shoulder on the bucket root will 
clear the abrasive belt. The fixture, mounted on the 
iutomatic feed table, is also angled on the horizon 


tal to compensate for blade taper 


Combination of the equipment maker’s intimate 
experience with belt grinders and the tool engineer’s 
know ledge of what has to be done can result in sim 
ple answers for difficult machining operations. The 
inherent advantages of belt grinding —comparative- 
ly low initial equipment expenditure, minimum op 
erator training, high-speed production, precision 
size control and fine surface finishes—can be en 
hanced by simple but ingenious fixtures. All it 


takes is 


a little imagination. 
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Fig. 1. Machine setup for 
knurling a workpiece with 
contoured surface in an 
automatic screw machine. 
The tool is adaptable to 
knurling any workpiece 
similar to the one shown. 


Screw-Machine Knurling Operation 
... Solves Production Problem 


’ 

I; ACED WITH THE PROBLEM of producing a knurled 
surface on a contoured workpiece it low cost 
engineers at the Machinery Products Co., Lan 
caster Pa came up with an ingeniou olution 
Use of a novel toolholdet permits knurling to be 
performed on a No. 3 Warner & Swasey automati 
screw machine, Fig. | 

Originally, the possibility of knurling the part 
Fig. 2. on a knurling machine, with two contoured 
knurls, each the same length as the part rT 
sidered Since this would have involved a rathe 
large capil il equipment expe nditure, effort were 
made to utilize available equipment in the plant 
One proposal was to knurl the part with a standard 
straight faced diamond knurling tool u in auto 
atic screw machine This « xperiment lai d 
i straight-faced knurl, when moved along 
urface, distorts and deforms the knurl 


Fig. 2. Kourling the curved surfaces on this part 


presented an unusual problem. uready formed by the leading edge 
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\r ‘ ording| pec i} convex faced knurl Ww Tile Another proble im rem ined ay pth of tool pe re 
could be placed in a standard holder, were trie tration is highly important it producing a uniform 
ult. It was found that a knurl with a smal! width knurl. bor this reason, use of the same tracing at 


Ni mich less ipl to distort the pattern ilready tachment utilized in turning the 


contoured surface 
ormed in the workpiece than a knurl with greater ol the work piect rive satisfactory results 
width. The knurls eventually selected were . inch lhus it was necessar o devise some means for pro 
wets iding constant pressure against the surface being 


knurled. To provide this constant pressure, a sp 


ial knurling toolholder was designed. Fig. 3 
The cylindrical shank of the knurling head is a 
sliding fit inside a special holder \ spring in the 


holder maintains constant pressure on the head 


lorcun it to follow the contours of the workpiece. 
\ pin in the shank rides in a groove in the holder. 


permitting the head to move in and out but restrain 
ing it from rotating, Fig. 4 
In production, the knurls are made to contact the 
workpiece at the same time the automatic feed is 
caged and one of the two knurled areas on the 
irkpiece is generated. When the end of the knurled 
ea is reached by the tools, a trip on the carriags 
leed as actuated and the knurls are immediately 
vithdraw lo prevent excessive dwell This pre 
cedure is repeated for the other knurled area 
lhe tool for knurling on a curved surface solved 
the specu problem it hand Company ofhcials be 
lieve that the tool is also ¢ ipable of knurling work 
pieces with elliptical and other out-of round cross 
big. 5. Kaurling toolholder head is free to slide in sections. thus eliminating the need for caathe spec a) 
and out of shank, enabling knurl« to follow a curved 
surface. equipment, 


Holder Head Convex knurls 
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Knurling Tool 








Construction details of kourling toolholder 
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Calculating Compound Anéles 


sojbuy punodwo> 


Is at angle 


By Allen M. Johnson 3, DEFINITION, a compound angle 
President made by cutting a rectangular block at an angle to 
ian service two of its surfaces. Many machinists have difheulty 
in setting up jobs calling for compound angles: how 
ever, compound angles are merely combinations of 
simple right-angled triangles which anyone with a 
basic knowledge of trigonometry can solve 
When a compound angle is to be machined, two 
ingles must be found: the angle of rotation and the 
ingle of tilt at which the holding device should be 
et. The angle of rotation is found in the plan view 
ind the angle of tilt can be calculated from given 
migles found in twe iews of the part 
If one of these given angles ippears in the plan 
ind another 1 an elevation view, Fi 1. the 


of rotation is either the angle shown on the 





part drawing or its ¢ mplementary angle The ar 


Senior member ASTE Springfield chapter 


4 


PLAN VIEW 


FRONT VIEW 


Fig. 1. When plan view and front view are shown on 


a drawing, only the angle of tilt need be caleulated 
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le of tilt is either the calculated compound angle FormuLa No 


its complementary angle, the latter being the cas 
istrated 
Lnder these conditions. the formula for finding 


mpound angie 1s 


j Ww in B 
tan (cos 

- tan 4 
When the g n angles are found in two elevation FormuLa No, 3 
uch as front view and side view, Fig. 2. rota 


tion and tilt angles must both be calculated. The 


formula for determining the angle of rotation is 


he formula for calculating the angle of tilt is 


D These three formulas cover the majority of com 
‘ f 


pound angle problems encountered in the shop. Va 

Derivation of the three formulas follows riations resulting from different directions of the 
FORMULA No. | given angles may necessitate the use of other fun 
tions of the angles. but the method of solution is 


basically the same as the one described 


(] (tan f (tan V) 
l 


FRONT VIEW SIDE VIEW 


big. 2. When two elevations are shown on drawing, both 


the angle of rotation and angle of tilt must be calculated. 


The Tool Engineer 














featured this month 


Data Sheets, Another ASTE Service 
California Chapters Pull Together 
Education Director Named 

National Spotlight 


Chapter Outings 





( apter news 


Centinela Valley y Madison 
Central Pennsylvania Milwaukee 


Chicago Monadnock 
Dayton Pittsburgh 
Mes Moin Portland, Ore. 


, Raleigh-Durham 
“rie 


Rockford 


bvaneville 


Saginaw Valley 
bairtield County 


San Fernando Valley . 
Colden Gate 
San Gabriel Valley 


Hamilton Santa Ana Valley .... 


Hartford Santa Clara Valley 
Lehigh Valley St. Louis 


Long EFeach 2, ‘ Sydney, Australia 


los Angeles : : Wentworth Institute 





«<= 


George M. Hargreaves, editor of ASTE Data Sheet Service, answers ques 
tions about this long-established Society service in his office at ASTT 
Headquarters, Specifications in the 54 puge catalog on this desk have 
been condensed into ten pages of easily read Data Sheets. 


another member service 


ASTI Data Sheet Service is almost ; Standards Committee lhe committee recognized 
Society itself. Begun only three vears after ASTI that operating a publishing property interfered with 


inception it was conceived as a function 1 the the S 


ociety s standards program and. in) LOS4 the 
National Standards Committee The 


ecretat ol rdiministration of the service was turned over to the 
this committee acted in the capacity ol editor unt hie idquarters tall At the present tine the Nation 
1954 when (Leorge M Harere ives was named ft 


i] il Standards Committes responsibility for Data 
time Data Sheets editor 


Sheet Service is maintained by i ubcommittes 
lo answer some of the questions me mbers rece vhich 


ing Data Sheets have been asking. Editor Ha Ne 


greaves was interviewed, Here are his ans 


reviews all material before it 1 published 
peggin Data Sheet contribution to the 
ociety objective of disseminating tool en 


the questions posed ition Mr. Hargreaves ¢ xplained 


onus available to members throug! 


What is the story behind Data Sheets? irticles F Toor ENcineer, at chapter and 
ithonal meeting ind through the Society's hand 
ASTE Data Sheet Service was originated in oaks Product information is available through 
is a function of the Standards Committee. The their attendance at Tool Shows and. to a limited 
ice was visualized as a means of supplying ler through advertisements in Tuk Toor | 
‘cation data on products of interest to tool.enginee Ihe Data Sheets are intended to fill the 
comprising the entire Society membership uch 


luct information and. at the ‘nine 


prod 
Lntil about three the Data Shee fler the produce 


l wscdlustrial equip ent at 
ce was operated ! ) the AST! 


rtunity to reach the membership with detailed 
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As near as your phone or the nearest mailbox, brochures describing 
Data Sheet Serviee are available from National Headquarters. 


technical data on their products This is the only 
medium through which this information may be 


transmitted to all ASTE members 


What does your job as Data Sheets editor 


encompass ? 


The job is primarily one of editing and con 


densing material found in a subscriber's catalog to 


fit the Data Sheet format, without losing any impor 


tant technical information. Last year we compress d 
»4-page Richards Brothers 


prune h and die catalog into ten pages of Data Sheets 


peciheation im the 


lhis was accomplished by eliminating all reference 


lo prices and omitting extraneous matter 
Who foots the bill for this valuable service ? 


Data Sheet Service is a nonprofit, but self-sus 
taining funetion. The cost of this service is borne 
entirely by the companies for whom we distribute 
the Data Sheets. These companies, called Data Sheet 

ibseribers, are offered all the advantages of mass 
printing and mailing, bringing the cost down to 
i mininun It has been estimated that it would 
cost the individual subscriber about two and one 
half times the amount our Society charges for 
printing plates, paper, printing, envelopes, handling 


postage and all production overhead 
Who contacts prospective subscribers? 


Sales of ASTE Data Sheets are handled by the 
regional advertising managers who sell advertising 
pace in lune Toot ENGINEER magazine and ex 
hibit space at Tool Shows as well. Each member of 
the sales force has an assigned territory, as follows 


Austin Cragg, New England: Frank Baldwin, Mid 
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dle Atlantic; Clarence Etter, Central; Dick Cleary, 
Ohio; Alan Cobleigh, Michigan: Stan Girard, West 
ern; Bob Ahrensdorf, Pacific Coast. Our sales force 
does such a good job of selling the ASTE package 
that it brings in nearly as many ASTE membership 


applications as it does advertising contracts 
How are Data Sheets distributed? 


The entire Society membership receives ASTE 
Data Sheets. As each new member joins the So 
ciety, he receives a set of the Data Sheets which are 
currently in print. At the present time, this set 


consists of a little better than 100 sheets 


How many different Data Sheets are dis- 
tributed in a year? 

During the past few years we have averaged 
about sixty different sheets per year. Each print 
ing run is 40,000 copies of every sheet published 
but we anticipate increasing this run to 45,000 
copies very shortly 

We schedule four mailings each year in which 
any product of interest to tool engineers may be 
covered. We also have scheduled up to six “pack 
age’ distributions in a single year. A Data Sheet 
Package consists of several companies’ Data Sheets 


on the same product 

What lies ahead in the way of future 
changes for the Society’s Data Sheet Service 
Program? 

Through continual study and research of the 
service, we are constantly striving to improve the 


Data Sheets format, thei: quantity frequen y, and 


utility to the member for whom they were designed. 
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AMEMICAN SOCIETY OF TOOL ENGINEERS DATA Srer CHUCKS. MAGK 


MODERN MAGIC CHUCKS AND COLLET EQUIPMENT 


rely edad 


One of the first Data Sheets, published 

in August, 1935, describes specifica- - 
tions for magic chucks and collet MODERN TO 
equipment. Later editions added in- 

dex numbers, and the general appear- 

ance of the sheet was improved through 

use of type rather than hand lettering. 


Editor George Hargreaves, shown at the blackboard, points out a graphic analysis of the ASTE Data Sheet- 
Service program for the benefit of assembled regional advertising managers who contact prospective subscritiers. 
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Council Chairman Ed Cutler, left, a past chairman of San 
Gabriel, welcomes National Director Ben Berlien, guest 
speaker, who briefed the council of recent developments in 
national activities and advocated a closer liaison between 
chapter and national officers. 
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Phenomenal growth in ASTI 


membership in 
California is reflected in parallel growth of the 
California Couneil of ¢ hapters now in the fourth 


year of its existence. Since its inception in Janu 


ary, 1954, the number of chapters in the council 
has doubled, with all ten California chapters rep 
resented at the most recent meeting on July 13 
Truly great strides have been made since the late 
Louis Biehler of San Fernando Valley 


gathered 
together fifteen men from five 


Southern California 
chapters to exchange program ideas, improve inte1 
chapter relations, and su 
the good of ASTI 

The natural trend to consolidate efforts 


brought about by high regional 


geest joint projects ! 


was 
concentration ol 
membership and geographical separation from 
other ASTE chapters. In California, as elsewhere 
iwross the nation. this trend was carried one step 


further in organized council meetings. ¢ hapter-level 
committee activities were found to be strengthened 
through an exchange of ideas and experiences and 
more recently, through the counseling of men work 
ing on the national committees 

At the recent Los Angeles meeting, National Di 
rector Ben Berlien struck the keynote for the « 


suing individual committee sessions 


n 
when, in ad 


dre ssiny the combined assembly ol 63 chapter oth 


' é 
| ae 
: wt 


Larry Pomerantz, Long Beach, a member of the 
flanked by chapter program chairmen. Left are Earl 


cials. he cited the benefits to be gained Trom close 


liaison between chapter and national committees 
engaged in the same eflort. He commented that 
ilthough chapters operate individually, they can 
ain greater insight and act more eflectively through 
close association with the more experienced national 
committeemen, 

Taking advantage of the availability of local 
experience, Council Chairman kd Cutler assigned 
a California representative from each of the national 
committees involved to preside at -the individual 
sessions of chapter committeemen, These men were 
able to inject explanations and interpretations of 
national Society operation, and helped keep the 
discussions moving in the right direction 

National committeemen present were Larry Pom 
erantz of programs Vernon Gallichotte of proles 
sional engineering; Rudolf Regen of public rela 
tions; Ralph Chrissie of membership; Art Crom 


of standards: Ed Cutler of education; and Couneil 


Secretary Ray Garriss of technical publications 
Vice President Wayne Ewing added brief remarks 
on the success of the meeting \ report of the 
previously held standards meeting was given by 
Lincoln Mager. San Gabriel: and the apprentice 
training program, developed by Los Angeles area 


chapters was described by George Adams 





National Program Committee, heads the discussion table 
Williams, San Diego; and Ann Baker, Riverside, seated 


Standing are: Phil Christoffersen, Riverside; Everett Nance, San Gabriel; and Alton Tyler, San Diego. Standing 


right are: Gerald Hall, Golden Gate; and Glen Crider, 


Journeay, Santa Ana; Joe Bangs, San Fernando. 
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Low Angeles. Seated are Irvin Also, Long Beach; Ray 
Object of the session was improving programs for all chapters. 
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Ralph Chrissie presides at the meeting of membership chairmen who are, 
counterclockwise from him: Frank Achuff, San Diego; W. D. Peck, Cen- 
tinela Valley; O. G. Feuling, Riverside; John Cox, Los Angeles; Lyman 
Allen, Long Beach; Peter Nardulli, San Gabriel; Jack Early, San Fer- 
nando Valley; and David Reichert, Santa Ana Valley, next to Mr. Chrissie. 


Seated for lunch, council 
members anticipate a stim- 
ulating afternoon of dis- 
cussions, and talks by 
Vice President Wayne 
Ewing and National Di- 
rector G. Bern Berlien. 


Public relations and edito- 
rial group was headed by 
Rudolf Regen, center. Left 
along table are: Roland 
Hamel, Los Angeles; D. H. 
Dal Soglio, Long Beach; 
Leon Bohrer, Santa Ana; 
Charles Grun and Alger 
Newman, San Diego. Right 
are: Suzanne Olson, as- 
sistant news editor, The 
Tool Engineer; R. GC. 
Chown, Long Beach; Wal- 
ter Hupaylo, Riverside; 
Les Albright, San Diego; 
Robert Ditrick, San Fer- 
nando Valley; and Mike 
Hulett, Santa Ana Valley. 
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Education 
Director 


Named 


Recognizing the imperative nature of the de 


mands made by our economy for men skilled in 


tool engineering. ASTE has consistently put more 
and more emphasis on programs designed to meet 
this need. Its educational activities, ever on the in 
crease, have been diversified to reach, guide and 
help tool engineers in all stages of development 

The National Education Committee, backed solid 
ly by the Society's officers and directors, has mapped 
out a program so broad that it now guides youths 
through high school and apprentice training pro 
grams as well as through technical institute and 
junior college activities; it also sets standards and 
plans curricula for college and university students 
In addition, it works toward creating mutual re 
ognition between management and educators of 
the demands and responsibilities of each for the 
other, and it is consistently planning programs to 
increase the usefulness of tool engineers now work 
ing in industry 

The latter goal has been approached from many 
angles through on-campus conferences, regional 
educational conferences, and new chapter-level pro 
grams such as the Advanced Tool Engineering Prac 
tices Program and Die Design Course being written 

The vast scope of such a program demands cen 
tralized direction and coordination. The answer to 
this need was felt to be an education director for 
the Society. Such a man had to fulfill certain high 
requirements, have a sound industrial engineering 
background, and be well versed in vocational as 
well as educational methods. These requirements 
were found in the person of Gilbert Seeley, wh« 
has accepted the responsibilities of directing 


the Society's national educational program 
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Executive Secretary Harry E. Conrad weleomes Gilbert 
Seeley, new Education Director, to ASTE Headquarters 


Mr. Seeley, who was recently named Education 
Director of ASTE, is eminently qualified to handle 
the responsibilities of the position, His college bach 
ground combines industrial engineering and mathe 
matics with industrial and vocational education 
and industrial psychology. He holds a BS degre 
from kastern Michigan College, and an MA from 
the University of Mic higan 

Since graduation, Mr. Seeley’s work in the field 
of education includes instructing classes in indu 
trial education and mathematics, coordinating and 
establishing apprenticeship training programs, and 
acting as director of vocational education and prac 
tical arts in the Union School District. Jackson 
Michigan. This last position required working close 
ly with civic. business and industrial organization 
in the deve lopment of employee training program 

In addition, Mr. Seeley has worked directly in 
the field of production engineering. A member of 
numerous educational, vocational and civic organi 


zations, he has spoken many times to such group 
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In the 


vraduates im both chapters 


Questionnaires trom 
the program 


chosen a= proving 
rece plion to 


enthusiastic 
| engineers in industry abreast 


Addi 


lwo pilot chapter were 
round for the Advanced Tool Engineering Practice 


( tluate it thie 


indicate an 
ogram, to eflectiveness before designed to keep too 
rse was offered to other ASTE chapters. Buffalo of current developments and future trends 

tional runs in other selected locations this fall will 


Jackson were sampled as 
it is offered to all in 


brontier and 
further test the plan helore 


ind small « hapote rs 


Viavatra 
representative large near enough 
to Detroit for requate direction terested chapters ol the Socrety 


Students of the Advanced Tool Engineering Practices course at Jackson, above, await 
start of the evening class while lecturer and course coordinator confer at the 


the 
Students from the Buffalo-Niagara Frontier course, below, pose at the 


blackboard 


final session 


at which they reecived certificates of completion. 
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Shown at the Progress Committee Meeting which was 
row from left: National Secretary David A. Schrom 


from left. are Executive Secretary Harry FE. Conrad; 


and Bylaws Committee Chairman Arthur Cervenka 


September 1957 


and President Harold EF. Collins. Second 
former director, 


a nd 


Visiting Society headquarters from the 
Sydney chapter is Sidney ©. Grieve 
chief production engineer, Email, Lid., 
right, who is pre tured with the research 
fund director, Leslie S. Fletcher. 


Hotel Statler in Detroit on July 12 are, front 


past presidents, Harry B. Osborn, Jr., 1955-1956; 
FF. Holland, 1948-1919; and Howard C. MeMillen, 1956-1957; 


Irwin 


row 


Ben Hazewinkel; National Constitution 


William A. Moreland 











At Rockford’s annual playday, Past Chairman George Johnson, Ed Conde, and Burton Rush compare score cards, 


ASThers across the nation and in Canada en of 200 members. Practically everyone was tortu 


joyed softball, golf, swimming and sailing. along nate enough to receive a golf prize 


with many other outdoor activities at their chap Barbecued chicken was on the menu for Evans 
ters annual outings during the past summer. Sun ville’s annual picnic on July 8. Approximately 195 
burn and poison ivy were not the only results of the members and guests representing several supplie: 
given out including from the area were present. A good time was had 


Hes, lor many prizes were 
the 


ome for the most honest golfers. Here is the picnic by all and Evansville is looking forward to 


is told by each editorial chairman occasion again next year 


ew 


\t Chicago 180 members and guests enjoyed the Fairfield County's fourth annual outing drew 19 


chapter's annual golf day which was held on June people to Sante’s Restaurant. in Milford, Connecti 


” at the Southmoor Country Club, Prizes, dinner cut. Twenty-eight prizes were given to the winners 
of the following events: softball throw. nail-driving 


ind entertainment were on the program 


Dayton s annual goll party ind banquet was held ontest. wheelbarrow navigation race. horseshoe 


Walnut Grove Country Club with an attendance pitching. three legged race. egg to tug 


toss ot-war, and 


Ihe Tool Engineer 





eourmet’s decathlon Twenty-two members w 


prizes which had been raffled and there 


i 
a 


on 
were 
oor prizes consisting of a portable radio 
Remington rollectric shaver 
Hamilton’s 16th annual field day was held at the 
Dundas Valley Golf & Country Club. Golf 
ere: low gross, Jack Birtwhistle 
Mackey: first low net 


winners 
second low gross 
members, 5S. Antolo 
second low net members. J. H. Crawford 
mw net visitors. R. Foote second low 
L.. Penson; hidden score, A. Larman: and 
ost honest golfer. J. Hetherington 
vent to E. Williams and K. Johnson 
the horseshos 


KR. Gibbs 


, 
| ulfting priz 


birst prize ! 
pitching went to Jack Hillier and 


second prize to DD. Evans and G. Nesbitt 


The guessing contest went to ¢ Taylor Thoma 
(,reenaway won a special draw prize ol a spi 


nnin 


ind reel. After a smorgasbord dinner the draw 


vas made for 159 prizes 


Heading the field day committes 


Was San 


assisted hy talph Mavers Bruce 


Saginaw Valley's Chairman Ek. A. Reed 
follows the precedent set by 
hungry ASTE’ers as they 
with appetites. 


a group of 
match servings 


Enjoving themselves at Fairfield County's 


vice chairman; Emil Judge, outing chairman; 
man: John Finn; Matty Luciani; E. R. Lambert 


Jay Sprong; Leo Timothy; James Ridge; 
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annual pienie are, from left: Joseph Byrnes; 


Russell Drescher, treasurer; Frank Dubuque, 
and Bad London. Front row 


Norris Green, chairman; Victor Papp 


Gordon Hall, H. Boucher, Les Preston, Sam Mor 
vante, G. English, J. Hillier and D. Melntyvre 
At Portland, Oregon. the third 


imnual 


golt tout 
nament was held at Broadmoor Golf Club 


beautiful weather an important 


with 
ingredient of the 


good time enjoyed by all. Gary Frazier carried 


away the trophy cup for the event 
Playday” at Rockford 
members and guests, featured rod and 


is well as golf 


ittended by acnrnie yt) 


reel casting 
Forest Hills Country Club was the 


scene of this annual event 


Saginaw Valley's summer golf outing boasted a 


| titee hye orl 


iwenda at Rolling 


day in the sun with golf a good excuse 
ind dinner were on the day's 
Greens Country Club, and 


spoiled the good food 


neither rain nor int 


Among the prizes was a shot 


gun rafle won by Russell P. Sauter. with contribu 


tions used to ¢ xpand the education fund 


This good 
fellowship aflair was chairmanned by William Sal 
henblatt 


assisted by Steve 


Matthews and Robert 
Breidenbach. A 


good time was had by all 


Henry Bushy, second 
first viee chair 
from left, are: Lenny Emmersen 


and Tom Stankowseki 
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Pittsburgh Sponsors 
Kdueational Series 


At Carnegie Tech 


rinding 


irnegic 

nimeneimng 
195% 
educa 


cluded 


ina 


Californians Organize Course 


LOS ANGELES AREA—Tool design apprenticeship in action at Vickers, Incorpo 


rated, El Segundo, shows from left 
Charles E 


plant superintendent; Pierce 


Milton 


L. Rosenblatt apprentice J R Reich, 


apprentice; and state apprenticeship con 


sultant, Harold Kamp The apprenticeship program is being organized by the Long 


Beach, Los Angeles 


Accepting an invitation from the Cal 
nia State (Apprenticeship Board un 
the guidance of Harold Camp, to 

local ASTI 


ipprentice D training 


member to organize an 
program, the 
California Council of Chapters desig 
the five chapters bordering Los 
to support and put into effect 
uch course These chapters assigned 


education iirmen ofr ippointed ap 
prenticeship hairmen to handle the 
chapters were Los 
Beach, San Gabriel, San 
ind Centinela Valley 
(,eorge Adan education chairman 
of the Lo Anvele 
huirman of the ipprentice idvisory 


kdwin L. Cutler of the Na 


tional Education Committee 


bernando 


chapter, was elected 
ommittes 
served as 
the training program regard 
roblem ind in the national 
ety in education 

problems 
kdwit | o n of the Lo 


! Angeles 
Trade Advi 


ommittee of the s4 hool 
rrie ilum ind sub 


omimittes 


San Gabriel, San Fernando and Centinela Valley chapters 


This training program will be fully 
inder way September 15, 1957. Com 
panies represented include national a 
well as local concern Vickers, Ineor 
porated, El Segundo Division; Utility 
Metal Products Incorporated Pa i 
dena B&M Engineering Company 
Burbank Bailey Tool & Die De ign 
West Covina; and Universal Metal Roll 
forming Co., Lynwood 

lo assure that students are of high 
caliber, requirements for the training 
rogram include graduation from high 
school and favorable results from me 
chanical aptitude testing This course 
las been widely accepted among manu 
facturing concerns and student groups 
The program conforms to all the r 
quirements set by the California State 
Division of apprenticeship standards 

Additional information regarding re 
quirements for candidates for the train 
ing program can be had by contacting 
Thomsen (Coord! ‘ ot Ap 
Educati Angeles 
City Schools, 1205 

15. Califor 


I dwin 


prentice ship 
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San Fernando Hears 


Story of Universe 


Ladies Night it San Fernando Valley 
was highlighted by a talk by Dr 
Reukema 


of California 


Lester 
i protessor at the University 
Berkeley 


was “Infinitesimal to 


whose subject 
Infinite.” Dr 
Reukema spoke for an hour and a half, 
giving graphic illustrations of the in 
finitesimal proportions of the hasi« 
blocks of the 


toms, and the 


building universe, the 


electrons, protons and 


them He 


miniature solar 


neutron which comprise 
described them is a 
ystem milar in activity to the earth’s 
olar system it 


i galaxy of stars. Trans- 


lating = the istronomical figures in 
volved into laymen’s language, he then 
gave his thoughts on the universe, with 
its une nding time ind space composed 
reflected 


possibility of life or some 


of matter and energy, and 
ipon the 
form of intelligence on other planets in 
concluded that the 
possibility of this is very real 


the universe He 


Looking for an answer to the origin 
oft the universe he set aside ill con 
clusions except one which presupposed 
i power, personality, or an intelligence 


which permeates the entire universe 


not trom the outside 
During the followed 


of an entire set of chapter 


meeting that 
bound copies 
bulletins for the past year were pre 
sented to each of the chapters’ execu 
Presentations of 
Valley’s ASTI 
Reukema and Su 


assistant news editor of 


tive council members 
San Fernando trivets 
were made to Dr 
zanne Olson 
THe Toot ENcinter, who was also 


R. E. Ditrick 


present 


Hartford Awards Scholarships 


HARTFORD—At City Club of Hartford, 
Herbert B. Kingsbury, University of ¢ 
Eigenraam of State 


Scholastic Awards from the chapter 
William P. Guglielmi and William (¢ 
Harry W. Anderson, chapter chairman; EF 
Hillyer College 


At a special dinner held on May 20 
Club of Hartford, Connecti 


following 


it the City 
cut, the students received 
scholastic awards from Hartford chap 

Herbert B. Kingsbury 
ot Connecticut $300; Richard D 
Brown, Hillver College $150 
isjus Uzpurvi Hillver College 
William P. Guglielmi, State 


Institute, $75: and William ¢ 


University 


Fugen 
$150; 
Pechnical 
igen 
raam, State Technical Institute, $75 
Since 1952 the educational committes 
of Hartford chapter has tried to en 
courage more students to enter the field 
of tool technology 


to aid students 


Scholarship awards 
in this field have been 


iwarded each year to two students at 


Conn., the following students received 
onnecticut 


Techn logical Institute 


igenisjus Uzpurvis and Richard D. Brown of 
> l 


John Guzauckas 


Hillyer 


tudent at the 


lnstitute ind 
College In 1956 one 


State Teehnieal 


Lniversity of Connecticut was chosen 
In 1956 a year’s sub 


Poon ENGINERR wa ent to 40 second 


cription to Pit 


ivy chools in Central Connecticut 
The ubse riptions have been renewed 

The Hartford chapter had a booth at 
the Central 
held it’ the West 
April 3 


material related to tool engineering wa 


Connecticut-Science tai 
Hartford Armory 
through 6 Information on 
distributed to counselor ind student 


Plans are being made to enlarge thi 


activity next year in awarding prize 
for exhibits that are within the field 


of tool technolog John Guzauckas 


University of Wisconsin to Hold Tool Engineering Institute 


MADISON—In cooperation with the University Extension Div nm 


gimeering, Madison chapter is sponsoring 
for engineering to be held at the 


University Engineering Building, where 
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the Seventh Annu 
University of Wisconsin 
many of the our will be 


“ngineering Institu 
tured above is 


fiered 


Madison chapter in Cooperation with 
the University of Wisconsin Extension 
College ol kengineer 


Annu il 


kngineering Institute on Tool kngineer 


Division and the 


ing. | conducting the Seventh 


ing September , 


> through 27 Develop 


ment in new machining operation 
cost reduction in tool engineering 1 
hort-run tooling 

ind tool le 
| 


pecial ob will be ome ol 


panel discussion on 
die design and diemaking 

m for 
widitior 


the topics to be presented In 
pre work 


problen toolroom opera 
tion, and the economics of machine re 
placement will be discussed \l i 
oint meeting with Madison 


Howard | Roat director of 


chapter 
produe 
tion =6engineering \-( Spark Plug 
Divisior j ap ik on App ying 


(reat iction Engineering 
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napter News iQ Santa Clara Tours 
eid and Vie Ws United Airlines 


SANTA CLARA—Member 


Francisco International Atr 


\ plant tour througl 


nee Depot of United Ait 
RALEIGH DURHAM-— sand dé 


vor prizes were distributed at the first Ladies 


s Francisco International 
Yight planned by the chapter till in its imitial year 


Shown enjoying the festivities 


are taridling Mr nnd Mr. I A. Jones, chairman: and Tre 


asurer Vernon Miller and cheduled for Santa 
Chairman L. F. Gay and his wife; and Mr. and Mr July meeting \ guir 
ani thie depot included i 
George W. Newton DC-7 Mainliner which was 
haul dock four guides pointed 
the automatically positioning platform 
which enable i maintenance crew to 


completely enclose a giant DC-7 plane 


' in a set of working dock within mi 

' rnhute itter the plane enter thie shop 

Other pots visited were thie engine 

~*~ << overhaul shop and t rul ! ‘ I 
iul shop siler 


; { | 
U . ’ x 
> 


a , r San Diego Members Hear 
4 : . : ’ . 
. My df Kd Cutler on Electronics 


Tool Engineering as Applied to the 


hlectroni Indu try wa Live tie 
talk by Ed Cutler 
San Gabriel Valk 
chairman of the Catlito 
Chapter Mi Cutler 


iti extremely interest 


Medford presents an affiliate member plaque to color him entitled 
Inc., and membership pins to C. E. Downing known produced 
Nelson and Jack De Boon G. E. Rucker Consolidated Electro 


Annual Ladies Night At 


Golden Gate Central Pennsylvania 


it, held at Golden Gate chapter's June meeting Central Pennsylvania held thei: 
ww, featured was given over to the ladies. The pleas nual ladies night at Allenberry on 
dinner, dancing int surroundings of the Arinda Golf Yellow Breeches Creek, a lovely spot 


member ind Country Club provided the setting Pennsylvania’s mountain \ 


Milles for the annual ladies night Over 224 bord was served on the 
member guests and their wives at ing the mountains. Eacl 
tended the dinner and dance This was received a silent butler a 
the large t attendance number in many members and their gue 
i year Highlight of the evening Was play alter dinner 
the presentation of corsages to each of Present were Edward 
who also the ladies present A fine orchestra tur Baltimore chapter whi 
illed Color ! md dane music for the group ( the National Member 


' 
ranged the program ind David Schrom, Nat 
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Sacramento Holds 
Pre-Charter Meeting 


An o inizational meeting held tor a 
proposed chapter in Sacrame nto had as 
t jest peaker National Director G 


. Ben Berlien. who described ASTI pro 










lure is well as delivered a technical 
ilk TT ‘ ! treating Nat onal Coon 
ent were Ralph Chrissie 

rustatson 

i ind, program 


et from Colden Cate 














yiven support to the 





ent for Sucramento charter 











jim Coulte ind Phil Freeman 
| iriy is! pring the date ol Sep 
tember low et a 1 goal for charter 
ing ceremonse ind, from membership ‘ p 
' SACRAMENTO—National Director G. Ben Berlien doubles in brass by delivering a 
reports ese! 1 at the meeting. this 
. technical talk as well as a description of ASTE to Sacramento aspirants to chapter 
hapter within reach of its charter : . 
hood. At left are Phil Freeman, Golden Gate chairman; and Joe Koch, acting mem 
(Another prechartering meeting was 
-_. Ls bership chairman. Right are Joe Oviatt, acting chairman of the embryo chapter 
d tor late August 


Bu and Ralph Chrissie, vice chairman of the National Membership Committee 








Monadnock Awards 
Loan Scholarships To 


High School Graduates ’ 
\ KI Peterk “F 
ernon G irdie of Peterborough 

New Hat , 4 - 


pshure d Lawrence ( Mi 
(lure | of Hart ille. New Hamp 


recipient tf two lout 




















ch, given by 
Mona oc ipte These cholarship 


ool graduates tor 
















technical schools, rather 














loan ire interest 
or to eal ind are rene wable J : 
hoo ear if desired MILWAU KEE—Scholarships amounting , 

| id ‘ wl record warrant to $400 each were awarded to Richard A 
the reinstatement Rogahn, left, and Henry S. Weigel, first WENTWORTH  INSTITUTE—Robert 
Mi Met ‘ ittend the New ind second place winners respectively A. Chagnon, chairman, 1 pinning the 
Hampshire Le cal Institute while Presenting the award is Robert E. Bo president's service pin to Harold Staples 
Vl K lardic al leon meek ent ees dendoerfer a past chapter chairman for outstanding contributions to the 
. Both boy come from Boys Trade and tudent chapter He past ecretary 

Restricting the ward to Techmcal High School, and plan to enter 

- idents gives aid to those the mechanical engineering field, special 

int to begin working sooner ng int und die design 







Robert W. Thompsor 


David A. Piper Sydney Program Deals 
| With Deep Drawing 


\ two part program ot the manulac 












ture and properties o Australian deep 
| vith 





the 
Jul lO technical se ion it which Noel 
{, braser discussed manulacturing 
method used if production adsothe 
Mi 





e ERIE—Officers and committee members held a dinner meeting to discuss plans for 







] A A ‘ ecture Wa ifpl i I i fir if } 
the fall seasor Pictured from left are John J. August, Anthony J. Jaworowicz he 
= . ' : mani followed | i tot chapter met 
William F. S: k, Arthur Pinczewski, Chairman Henry W. Sedler, Charles A. William , 2 , 
David J. Stout, Richard A. Banaszek, Samuel A. Florenz William Mieszczak, C. O bers to the rolling mit it Port Kembla 


° Merchant, E. ( J]. Miller, Arthur Klein and Leo B. Weiner Also present were N.5.W on Jul A) 
Eugene E. Karnes and Brown -Leo B. Weiner 







Ronald 1 


Treasurer homas G 





Lower 
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Coming Meetings . 


CINCINNATI—Sept. 10, 7:30 p.m., En- KeYSTONE—Sept. 16, 7 p.m., Castle 

gineering Headquarters. Dinner at Restaurant, Main St., Scranton. “Bar 

* 6:30 Optical Tooling’ by H. I rel Finishing and Slide Honing” by 
Nicholsor optical tool engineer, Frank Soper, president, B.M.T. Corp 


Bruning 
Kokomo—Sept. 19, 7:30 p.n Ameri 


1958 ASTE Tool Show 6:30 p.m. dinner at can Legion Home. “Manufacture of 
26th Annual Meeting ' Athletic Club, 4102 West Industrial Diamonds for Production’ 
May 1-8 brie Followed by plant by D \ lrescott. vice pre sident 
American Sterilizer Co. Supercut Dist., Ine Sept. 26, 7:30 
p.m., plant tour of Midcentral En 


), 6:50 p.m. dinner RB 


raving conducted b $ Barth 


Vhilaudelphia Convention Center 


s¢ pt 
Steak & Seatood House . 


National mportance of Mold Rigidity KR Hopy— Sept 7 p.m., John 
Molding” by Rhodes N s Hummocks brainstorming 
Spiedle, Dow Chem (Creative Thinking b David P 
F. Moore and Milt Mohr, program manag W.A.R.A 
immer o ! lianapoli ile othce 
of Rohn i » will speak on 1G ISLAND—Sept. 9, 8:3 nm., Gar 
New Gating ) ry ind its y Hotel Industrial Rela 
Importance members invited iker to be innounced 
day of golt, followed by 
(,nAND RAPID ) ‘, é p.m., Green dinner, St. George Country Club 
Ridge Cour \ t Ladies night 
MANSFIELD—Sept 6:30 p.m., Cleck 
ners on Highway 1) for dinner 
Gun Club (outskirts Grite That Grin 2 Medien Db 


Short meeting fol 
; ives in Tool ind film 


held day Plant vy a Norton grinding engineer Grou 


lecations 


VaLLEY—Sept. 4, 1 p.m 


ifil 
} 


ASTER—Sept. 10, 8 p.m Mississipp1—Sept. 9, 7 pa Walthall 


ommunity Inn, Hershey 
Hotel 


n Chocolate” Her 
‘ — a ‘ ng by Lige Render lanager 
orp. speaker to be : 
| . Grinding Machine Sale The Cinein 


uur Oo erste ) 
I f Hershey plant nati Milling Machine Co 


ing 


Jackson. “Centerless Grind 


VY orK Sept. 9, 6:30 p.m 


Muskecon—Sept. 10 0 nm. Snring 
it Wright \ero | | ig 


Lake Country Club ‘ light and 
i speaker from Mi 
HAMILTON Sept. 13, 5:30 
p.m., plant to if Atlas Steels Ltd NORTHERN MASSACHUSETIS—Sept 
Welland 1 ! bus leaves Ham ‘ m., Greenfield Country Club 
sign and Appl itior 
ers lor Automatic Machines 


Floyd E. Smith, president, Terry 


lion Tern ) ind tour is 


Arbor Hills Equipment and Engineering Co 
mposium on serew 
members OZARK—Sept. 19, 8 p.m Roberts ( 
teria, 6th & Joplin Economi 
p.m., Elks Tooling and Manufacturing” 
“Manu Harry Conn, chief eng 
rs and Their Effe Jones & Co. I}lustrative 
rd MeMillen, Phil 


vast president of PHILADELPHIA—Sept 


by 


eeting will be in con Engineers Club of 
the American Society search 


nent of Man igement 
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PORTLAND, Mt Sept. 14, 10 a.m. to 4 
p.m., Popham Beach, Maine. Steak 


fry for members and guests 


PORTLAND, Ore.—Sept. 19, 6:30 p.m 
dinner, Burns Restaurant, N.E. 20th 
it Sandy Blvd. “Air-Powered Tools” 


by Elmer Beers, The Bellows Co. and 
Bob Burns, Thor Co Report on Nu 
nerical system installation at Boeing 
Aircraft by Prof. Milton C. Sheely 


who is chairman of the chapter 


RIVERSIDE Sept. LO, 7 p.m Mike 
Cafe, Main St The Elox Process 
by Harold | Stark. West Coast rep 
resentative, klox Co {0-minute film 
and question ind answer period 

Kockrorp—Sept. 12, 6:30 p.m., dSvi 
thiod Park. ASTE activities and 20th 


inniversary celebration 


SAGINAW VALLEY—Sept. 19, 7 p.m 
Zehnder 's Hotel, 


Presentation on Styling” by George 


Frankenmuth 


Pollard, assistant to head of design 
ind color studios General Motors 


( orp Ladies night 


SAN FerNanpo VALLEY—Sept. 4, 7 
p.m., Hody Restaurant, North Hol- 
lywood New Era of Magnesium 
fooling” by John R. Gibson, Reliance 
Magnesium Co 


SANTA CLARA VALLEY——Sept. 17, 7 p.m 
Old Plantation Inn, Los Altos Pool 
ing and Manufacturing Processes for 

Low-Volume Production” by Arthur 


Kromer, chief Mfg. Engineer, Ampex 
Corp. Also slides of special tooling 


SI Louts Sept ) Century Flectric 


four will be conducted 


Pe-Cities—Sept. 11, 6:30 p.m., The 
Rock Island Arsenal. “Work Sim 
plification” by Charles Hanson, in 
dustrial relations supervisor, John 
Deere Co. Chairman Dan J. McKeon 
will introduce a chapter plan to 
honor chapter members ot retire 


ment age 


. 


Twin CITlEes Sept 14 6 pn The 
Arizona Room. Prom Ballroom, St 
Paul. Banquet dinner; flowers and 


prizes for ladies; dancing and show 
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Positions 


SALES REPRESENTATIVE — Qualified 
and aggressive young men wanted as 
sales representatives for leading manu 
facturer of quality dial indicators and 
related gages. Process engineering, tool 
designing, quality control and inspec 
tion experience important. Applications 
considered for major Eastern and Md 
Western industrial areas. Attractive 
compensation and expense allowance 
plus future advancement is assured. For 
turther information please send person 
al resume with snapshot or photo to 
Box 105, News Dept., The Tool Engi 
neer, 10700 Puritan Ave., Detroit 38 
Mich 


TOOL DESIGNER—Experienced in de 
signing jigs, fixtures, gages, rotary in 
dexing fixtures and automated assembly 
fixtures for high-volume production 
Due to this high-production require 
ment, the designer must be able to 
design class ‘A’ tools. San Francisco 
manufacturer, steady employment, pro 
gressive and expanding company, inter 
national distribution, modern plant and 
equipment. Excellent company benefits 
Please state age, education and mini 
mum salary requirements in first letter 
Include detailed resume of experience 
Schlage Lock Company, P. O. Box 3324 
San Francisco. California 


Available 


SALES ENGINEER—with cutting tool 
or tungsten carbide experience. Man 
needed for Detroit Area and one 
needed for Flint-Saginaw Area. Car 
furnished. Salary plus. Write to Box 
106, News Dept., The Tool Engineer 
10700 Puritan Ave., Detroit 38, Mich 


PROJECT ENGINEER Excellent op 
portunity for M.E., experienced in plan 
ning and estimating cost of parts and 
tooling. Familiarity with design and op 
eration of progressive dies. San Fran 
cisco manufacturer, steady employment 
progressive and expanding company, in 
ternational distribution, modern plant 
and equipment. Excellent company ben 
efits. Please state age, education and 
minimum salary requirements in first 
letter. Include detailed resume of ex 
perience. Schlage Lock Company, P. O 
Box 3324, San Francisco, California 


REPRESENTATIVES WANTED for 
accepted line of precision measuring 
instruments. Several lucrative territo 
ries available. State territory covered 
and lines carried. Replies will be kept 
confidential, Write to: Box 104, News 
Dept., The Tool Engineer, 10700 Puri 
tan Ave., Detroit 38, Michigan 


chips and chatter 


Des Moines heard George John 


Steven machining enyineet in the 


metallurgical dept of Armeo Balti 
more Work | Machining Stain 


less Steel He gave some technical 
ispects of thre ibject The yimnmick 
‘ ion wa vive ; | irl Volk thier al 
Collet Stop riv-tive member il 
tended th meet 

Harry ¢ ft engineer of Seull 
Jones & Company, addressed Long 
Beach mem on the ibject “Opt 
mation recentl he presentation wa 
in explanatio the optimum ecutt 
peed or the t ! manulactu 


Portland my: ers heard Donald M 


Laflin of Giddings & Lew Machine 
Tool Compan peak on Automatior 
by Numerical Control. At a recent dir 
ner meeting William Simpson, first vies 
chairmar ur Robert) Ericksor " 

gram chairma et with Walter Bre 

neke editor nairmat Suzanne (>) 


on, assistant news editor of Tuer Toot 
bNcinrer, and Dean Rouland, area pro 
gram chairman, for a jomt se ion on 


program and editorial matter 


Vi | Janne al | ibritorm Metal 
Products addressed Santa Ana Valley 


on the ubyect Ihr iZinh | ha at the 
chapter Jul theeting 
\ lads night program at St Louis 
featured Hart W. Riehl president ane 
eneral manage of Better Busine 
Bureau ! ! Lou je ik oO 
Safe Place in Which 1 Prac M 
Riehl explair ! 100) j ! 
titul im ott rea ‘ perates 
Ke ‘I! Loui ile tor pper 
! | j i 1 3 na 
‘i ri i Conterence pre t 1} 
eet if ! pro i ‘ 
! jrroundg iple | 
lle, Decatur, Peor | le, Joliet 
SVI Spri field 1] | 
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Wallace has during the 61 years it has 
been building bending machines, acquir- 
ed a vast store of “know-how” about 
bending. The machine shown here is 
the largest rotary bender ever built. It 
bends on 18” O.D. x .875 wall pressure 
tube cold 180 in just 3 minutes. 





You may not need any of the experience 
we gain from building machines of this 
size. But over all these years, we have 
made about every type of bender you 
can conceive of. 


Bring your bending jobs to Wallace. 
Let us match our know-how to the work 
you have to do. 


FREE: 


ee O77 ae 


If you PEND or CUT any of these shapes in metal, ¥ ALLACE and 
only WALLA CE can give you such a wide choice of machines. 


























This Wallace rotary cutting machine can cut 


jobs we encounter. that we acquire the know how a 20” Dia. x 4” Wall Pipe or Tube in 140 
to help you better to do the cutting jobs you have seconds. It is 48 feet long and fully powered 
te do day after day in your plant. 


RITE TODAY. FREE 44 PAGE BOOK WALLACE "“CUT-MACHINING” 


WALLACE SUPPLIES MFG. CO. 


1304 WEST WOLFRAM STREET ° CHICAGO 13, ILLINOIS 
ENGINEERS " MANUFACTURERS *" CONSULTANTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-148 The Tool Engineer 





ELECTRONIC TOOL SEEKS 
AND CORRECTS UNBALANCE 


Quality control of GM’s auto assembly 
lines is expedited by an electronic device 
for detecting and correcting unbalance 
to exceptionally low limits. The tool 
known as the General Motors Research 
Pulse Synchronized Unbalance Indica 
tor, accomplishes its work by actually 
taking the engine 


re “pulse” at any run 
ning speed 

Mounted il 1 control cabinet the 
init is ¢ ipable ol de tecting both amount 
ind location of any engine unbalance 
fanbelt 
pulley at the front end of the crank 
halt 

When an ine reaches the end of 


either at the flywheel or the 


At any running speed, the Pulse Syn 
chonized Unbalance Indicator, devel- 
oped by General Motors Research Staff, 
takes an engine's “pulse” so that un- 
balance can be corrected both at the 
flywheel (as shown in the photo) or 
the fanbelt pulley wheel at the front 
of the engine unit. 


1957 


September 


the assembly line, it is put on a stand 
for its final “hot” test. Seismic magnetic 
pickups it each end of the engine detect 
unbalance Location of the unbalance 
is determined from timing or syachro 
nized pulse s from the engine ignition 
When the engine gets its final run-in 
idjustments at various throttle setting 


PSUL unit 


simply checks two pairs of dials on an 


the operator oft the new 


instrument panel, kach set of dials in 
forms him imultaneously both the 
umount and location or angle of un 
balance at either or both ends of the 
engine. Both the flywheel and fanbelt 
pulley have evenly spaced holes neas 


their outer rim o permit small weight 


to he riveted to counteract ny un 


balance 

Although each rotating part of a iM 
iuto engine balanced belore an en 
gine is assembled, the complete engine 
receives erall balance to cancel 
out any ng of unbalance by it 
individual rotating parts 

The detectior 


gine is considerably 


r 


routine for the entire 
“n im plihed by the 


new device Among other advantage 
it can be installed at the end of a pro 
duction — line where each engine 
mounted on a imple test stand tor final 
run-in 

According to Lhomas ¢ yrilt 
head of the Research Staff 


problems departinent the 


Special 
electronic 
balancer pro it in improved quality 
partly because of the deletion of other 
rolating equipment that was required 
on earlier balancing machines 

Phe same technique = ol 
balancing appears feasible 
specialized balancing problem 


- 


vidual engine parts 


ULTRA HIGH FREQUENCY 
POWERS MINUTE DRILL 
Mic roscopi hole ie being drilled 
in very hard ferrite materials at Lock 


heed Missile System with a 


drill powered by ilent ound wave 


pecial 


An oscillator puts out a trequeney ol 
26,000 cps (twice as high as the human 
ear can detect which mnplitied tw 


produce current to drive the drill with 


Research lab analyst wears magnifs 
ing glasses to watch tiny drill make 
holes measuring only 0.005 inch in the 
ultra hard ferrite cores. 


i jack hammer Ty pe ot ae 
eyeling of the frequen 
netostrictive etleet 
of the drill agai 
jack-hammer a 
bit tipped will 
jiggles loosely 
cutting 

The ferrite 


net nearl 





HOW TO BEND 


BARS and TUBING 


OFF CENTER EYES 


oO 


Insert bar stock be- 
tween Locking Pin and 
Radius Pin of desired 


wze 


2 


Set Forming Roller 
against material and 
advance Operating 
Arm 


© 


Complete operation 


with one steady move- 


ment 


\ TUBING 


0 


hi Clamp tube. Insert Fol 
rr 4 low Block between ma 
- 


~~ t 4 terial and Forming 


Roller 


@ 


Advance Operating 
Arm until it strikes 
Angle Stop 


© 


Remove Follow Block, 
release clamp and re- 
move tube. 


eae.  , 
ctey po 


with 


3 


DI-ACRO 
BENDER 


Complete details en forming rods and tubing with 
standerd accessories as well as tips and technical 
date on angle, channel and other materials will be 
found in ‘‘lt's Easy to Bend”, o 32 page summery of 
Di-Acre Benders and bending. A copy is yours 
free of charge 

Censvult the yellow pages ef your phone book for 
the name of your neorest Di-Acro distributer or 


acre 


Peeciion 


pronounced die ack-ro a 


O'NEIL-IRWIN MFG. CO. 


375 Oth Ave., Lake City, Minn 





Ultrasonic drill produces precise holes 
in these cores no larger than the head 
of a coms ) paper match. 


electronic computer ind data storage 
device Lhe core ire ring shaped witl 
faces measuring only 0.0045 inch. 
these core faces, holes as small as 0.00 
mech - 

The drill was devised tor the preci 


Nicholas K. Mar 


hall enior scientist at the division 


‘el til ile work iD 


research ina le eclopment center i! 


Palo Alto Calit bre ru 


vith pecial teel drill failed as the 


ittemypts 


teel bits curled trom t or ground off 


their own cultil 


ound method 


TELEVISION AIDS 
DIE PRODUCTION 


Huge die re being 
extreme precision with the he Ip ot tele 
Aluminum Co. of America 
Cleveland work A I7-inch receiving 
et is built into the control platform of 
flashes 


pictures beamed by three cameras that 


produ ed with 


ision at 


the die layout machine ind 


ilibrated scales 
Thus the aperator can check to a thou 


ire trained on finely 


indth of an inch the machine's position 
i it locate dimension 
hardened steel die block 

As a consequence, dic 


been considered impo 


points on i 


be produced » preci 
tole rance 


The die layout machine considere 


M ichiine iz 1) 


of karrel-Birmingham. Ine. to 


ind Consolidated 


i painstaking, manual operatior 
As it lay out the dimension 
proposed aluminum torging on the 
ola teel die block. the machine 
move in three directions 
camera mstalled to tocu 
tantls track 


ernie! 

position ‘ criber 

lowly trieey 

die block Phe 
is lor 


thick 


magnihed to LO tine wtua 


transmitted to the receivin 


operato platform Phere 


d 
first of its kind, was developed by Alcoa 


Die block for 50-t0n die is shown in 
place ready to be laid out with the aid 
of television checks. The unusual die- 
layout machine has many applications 
including layout out and checking tem- 
plates used to hog out die blocks. 


iy 


checks each o ree chan 
ind quickl pots longi 
rse position 

ck iid hin 

ecision that 


during the 


TUBE MILL EMPLOYS 
ULTRAMODERN EQUIPMENT 


When the completel mechanized 


eamle teel tube nill of Mannesmant 
Pube Co Lid 


recent it Sault Ste 


rolled nto production 
M irie 


it int ced the I to industrial 


Ontario 


iutomatior Ihe y million mill, whicl 
is a subsidiary of Germanys largest 
steel organization, will produce seam 
less tubes from steel rounds in a push 
button operation at the rate o 225.000 
ton ‘ j > annuall 

1, oxyge! 


retv ! proper 


determines y a tormula 
necessar y in 
When they 


billet ife 


to 


billet is 

roiling action 

which conditions that cause the 
hot st separate inwardly and form 
i centet ivily \ piereing plug forms 
the mner irface of the ecavity 
Repetition in a second piercing mill 
elongates thie hollow bloon ind re 
wall thickness Phe till hot 

then rol \ nm the “plug 

mill” between gr ed rolls over a plug 
to reduce the wall t desired thickness 
Improved desig iis modern plug 
mill results operating speeds 


than previou 


kor himnension \ the tube 
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reeler ind, sub 

fing mill produces in 

imeter It is cooled and 

passed Oo a rotar straightener Fol 
lowing vario nspections, it is trim 
med and cut to the proper length, then 
transmitted to thr ‘ : chines Di 
imeter Wil tr . concentricity 

ohine 


j 
corde: 


upletes the inspection 

Althou ndividual operations in 
herent l th iutomatt mill process 
have me ! iltered, new types of 
machine! ‘ i col plish thie work have 
been ae velo principle ot the 
Manne mann ) rr has been idhered 


to. tor ¢ " | oher horsepower! 


In this plug mill for the automatic 
tube plant, radically new design per- 
mits exact achievement of specified 
pipe wall thicknesses at higher operat- 


ing speeds than previously possible. 


is beer 
of the 


peed 
1200 


>| nex 
ited if pul ‘ 


if I) tatit 


ill itself. With the newer sin 
rolls, each roll is individual 


DOW) 


ind the 


rolling 
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What happens to mechanical 
parts under 5000-ampere surge? 


There are tec hnique s for me assuring what happe ns electrically But, 


what happens mechanically usually happens too quickly for the eye 


to catch 


The Milwaukee laboratories of Cutler-Hammer, Inc., use a Kodak 
High Speed Camera to solve such problems. Taking movies at speeds 
up to 3200 frames per second, the engineers capture on film the rapid 
sequence of events coincident with surge current, When the films are 
projected at normal speed, the action is slowed as much as 200 times 
By studying the films, the engineers have been able to make improve 
ments in the product, such as increased speed of response, higher 
ratings, better protection against motor burnouts under short-circuit 


conditions, and so on 


It's as simple as this: if your product or process moves too fast to 
see, slow the action down with high speed movies. Then you can of 
ten find the solution to product design and performance problems 


without tedious cut-and-try experimentation 


lo see how others have used the Kodak High Speed Camera, to 
learn how it can work for you, write for the booklet, “High Speed 


Movies at the Service of the Engineer.” 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the Kodak 
HIGH SPEED Camera 


FOR FURTHER INFORMATION USE REAUER Stevict 





V-R TOOLHOLDERS 


...a complete line to meet your requirements 


FOR STRAIGHT TURNING 


with triangular inserts 


ner er 


Negative Rake Negative Rake Positive Rake 
LEAD ANGLE TURNING AND PROFILING 


with triangular inserts 


iT 


Negative Rake Negative Rake Positive Rake 


FOR STRAIGHT FACING 


with triangular inserts 


Negative Rake Negative Rake Positive Rake 


FOR OFFSET TURNING 


with triangular inserts 


Negative Rake Positive Rake 


LEAD ANGLE FACING 


with square inserts 


yy 


Negative Rake Negative Rake Positive Rake 


FOR 15° LEAD ANGLE TURNING AND PROFILING 


with triangular inserts 


Negative Rake Negative Rake Positive Rake 


FOR 45° LEAD ANGLE TURNING AND PROFILING 


with triangular inserts 


at i* 


Negative Rake Negative Rake Positive Rake 


FOR 15° LEAD ANGLE TURNING 


with square inserts 


ae 


Negative Rake Negative Rake Positive Rake 


FOR STRAIGHT TURNING 
AND PROFILING 


with round inserts 


Negative Rake Negative Rake 


All V-R toolholders available in right and left hand styles. Right hand illustrated. 


With V-K throw-away insert toolholders you eliminate carbide 
rinding. With V-R long head toolholders, you can use any in 
ert up to L'4" length—and you regrind the insert until you 
have consumed up to 90°; of its length. You reduce downtime 
because you change only the insert, not the tool, when a cutting 
edge is worn, Inserts are quickly and easily indexed or changed 


here is nothing to fall out or fumble with 
Let your V-R qualified field service engineer 


economies of tooling with V-R toolholders and inserts 


today. or write 


MANUFACTURERS OF 


show you the 
Call him holders 


JUST OFF THE PRESS — 
NEW TOOLHOLDER MANUAL 


This completely new, com f 
prehensive 52-page technical i 
manvol tells you how to se 


lect and apply V-R tool 





Send for your copy today 


CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 


 Vassulloyeilainat Gomoration: 


880 Market Street © Waukegan, Illinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-152 The Tool Engineer 








Two Axis Positioning Table 


\uto ¢ tape controlled positioning 
table vailable accessory to 
iltiple spindle turret 
rill facility both in 
production operation 
ntrolled individually 
ool in speed, feed, and 
control, rapid approach 
tion of the 6 (Model 
3BH) spindles and 


programmed on. the 


d system then oper 


i? ALLL 
5 ‘NM 


omplex cycle of drilling 


ng, boring accurately 
itioning table is made 
ind command unit 
rvo control and 
digitizer, display and 
The control provides 
measurement of ma 
tead of counting. This 
without if 
After the table Is 


control 


chine there is no need 
Display 

I n direct reading 
0.001 in. The table can 


hy the motor control 


the system 


‘mber 1957 


switch on the console or the hand wheel 
on the table The 
by the 


I here 1s 


pindle is advanced 
Advance” button 
direct read out of XY and )} 


position and the active 


heli q ence 


spindle ji 
played. Manual control operation uN 
be accurately interspersed with the tape 
program Phe laype ind system can be 
checked easily and accurately utilizir 
the display readout both before tl 
first part is machined and during 
operating ¢ cle 

The positioning table has 12 x: 
surface with 10 x 18 in. travel. Max 
mum clearance from spindle nose to 
table is 18 in. There are two T slo 
a key way ind coolant trough Air 
clamps lock table and saddle 
Rapid traverse 
equals 100 ipn The table position 
at 10 ipm 

Burg Tool Mf ». Ime Gardena 


Calif T-9-1 


imtomats 


cally at each position 


Electronic Gage 


This electro 
Versachek onve! min 
in establishes au ions into olt ige 
changes ind | them b 
of electronic j ! for reading 
Versachek 


amplifier 


meter Dash 
consists etroni 
either 


pickup | mounted on 
height 


gi ] comparator st 
(,aging is umplished by settir 
Versachek 


mension by I I a rag block 
suitable 


pec ifr 
other compart 
actual product reading the 
variance from the n ! the meter 
scale 

There if j 
able on the ! ‘ unit 100-1 
000-1, 4000 20.000-1. Rar 
selec ted by 


Other magn itions can he 


on the tront panel 


furnished 


ERE re 


il i} phic ition 
ilibyr iting ee 
no need tor constant 
block 
Ke pronise fast 
up quickly b 
' ‘ blot tl 
the 
ie macy 
fluctuation 
meter indicate the 
Ver if eh port il 
idapted le 
cable eat 


ift-Peires Mi 


Quick-Change Tools 


of quick-change 
olding end cuttit 


machine 


to accomm 


ind 








Cam Fabricator 
This machine tool 


(Lam precision cam 


called the Gen-A 


generator operates 


on the principle ol converting rota 





motion by 


ind gro 


tional motion to curvi-linear 


means of a hardened ind sine 


bar Witt the ine-bar system there 

Tithtie lo produce Dhes whier is no need for el inge gears while there 

1 tool change is required, the tool in in infinite election of rate of rise 

whine rev ed and the preset trom OOO u per hundredth dwell 

harp tool inserted No in-the-ma to 0.100 in per hur dredths. or for Swiss 

! idjustment is required cams from 0.000 in. per deg 0.050 
lly-J ind ¢ 1916 S. Rock in. per deg 

ell t.. Chica 6. | T-9-3 The t 1 ha ! I 0 that 







Small 
Spring Loaded 





Heavy Duty 
Spring Loaded 


CLUTCHES 


(Single 
or Ghar tes 
Double ) Multiple Disc 


PROVIDE 
EASY ADJUSTMENT 


COMPACT DESIGN ] *One-point adjustment, by hand, 
HIGH TORQUE) of ROCKFORD DMultiple-Disc 

CLUTCHES is simple, easy and 
CoD ample to maintain uniform oper- 
CORO * 
ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export ale Borg. Warner International Mi Be Chicago 3, 1 





= plaid aw 


+ 





Heavy Duty 
Over Center 


Send for This 
Handy Bulletin 


Shows typical 
installations of 
ROCKFORD 
CLUTCHES 
and POWER TAKE- 
OFFS. Contains diagrams 
of unique applications 
Furnishes ca- 
pacity tables, 
dimensions and 
complete speci- 
fications, 





ating conditions under long, herd 
usage. Unafiected by centrifugal 
PULLMORE clutches are 
convenient to operate and are 
positive in driving, braking and 
neutral action. 


force, 











Wabast 


Speed 
Reducers 


8@®00eE0680 


FOR FURTHER INFORMATION. USE READER SERVICE CARD, INDICATE A-9.154 








t can be operated by semiskilled per 


onnel on conventional shop equip 
ment Precision ground cams can be 
produced with constant uniform rises 

iving a total cle irance of less than 
).002 in. on any total e and a micro 


With the Gen 


of rise may be 


nch finish on the lobes 


two or more rates 





generated on any lobe pe 


rmitting opti 
mum rate of feed for any single tool at 
ill time 

\ scribing or layout attachment has 
ilso been developed for se with the 
which makes it possible to 
layout constant unile 
ing the profile 


wm rises by serib 


on the cam blank prior 


tw roughing out The cribing point 
made of hardened tool steel and car 
| ised either to cut a deep line or as 
i center punch in laying out the cam 
| file 
Steuby Mfg. Co... Machir Pools Div 
Str. | is 13, Mo T-9-4 





USE READER SERVICE CARD ON PACE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Tube Cutter 


Designed for fast 
ot teel copper 


metal tubing this 


precision cutting 


iluminum and other 


machine can be used 


to cul off tubing ot any diaineter from 


. in. with a maximum wall thickness 





Ihe Tool Engineer 





to any pre 








| lengths tron 
yto 30 3 ibis it with the bed 
7 y 1 tl ict 1 backward, allow 
ng parts to ta par When cu 
I off | y the machine ca 
” et leve ‘ | ith table « 
bencl t ‘ 1 ling the ibir 
After cut off, t in be flared w 
it burr neg 
The machine operates at 245 rp 
Novi Tool & Machine Co.. 25806 Nov 
Rd., Novi, Micl T-9-5 
Milling Spindle 
kquipped vill i pecially designed 
belt arrangement, this spindle drive 
fiers a wide range of speed and power 
[here are no gear ind the belts are 
easily and quickly removed or adjusted 
to change speed ratios. Spindle speeds 
of 130. 195. 300. 460. 705. 1060. 1640 
ind 2500 are provided Full horsepowe! 
o the pindle is maintained even on 
vest speed Belt tension adjustment 
" ple ind convenient and a imple 
brake irrange ent top ind hold the 
pindle for the last changing ot tools 
Spin lle nose #40 national stand 
ind MM taper Drive y hp 1200 rpm 
oO! 
| irchat bol owe! M whine Co i () 
Box 6055. Dearborn. Mich r-9-6 
Locating Device 
\ fast portable electromechanical 
device is used where jig drilling and 
reaming is required tor precise location 
of holes to an accuracy of 0.0005 in 
Because it d not require dismantling 
the tool, called Jiga if is also used 
a for hxed bye er sembly has 
been con plete } Maximum result can 
he obtained b in operator alter short 
sini re 
, ? Main unit 1¢ tool consists of a 
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ibinet All plugs are 
ible to ave 


Transposition 


noninterchange 
vid possibility of accidental 


The unit can be operated from bat 


ries where necessary 

Drilling can be carried out on a ma 
chine or with a manually applied port 
ible drill without 
the hole 

Wharton ind 


iffecting accuracy of 

Wileocks of America 

Battery Pl New York } N. ¥ 
T-9-7 


Step Blocks 





vi ! placed i 
internal { reticled optical uni 
Lhe base i ij verful electromagnet 
ic coil which firmls grips any flat steel 
surface at ar ingle \ imple irranye 
ment of wedge haped eccentrics, turn 
ind lock, one de the other, to pro 
ae ompoul j vement tor rapid ind 
eu location lhe center of the base i 
bored to receive thie opti il unit i Mermod Master Step Blocks are de 
well as the bus igned for speed while providing pre 
The elect il equipment which car cme and rigid setups 
be plugged into iny i-f outlet i They ire made in Switzerland ol 


compartment in the 


ise-hardened Lem pe red steel Rounded 


WILSON "ROCKWELL" 
THE WORLD'S STANDARD OF HARDNESS TESTING ACCURACY 


WILSON “ROCKWELL” 


DIAMOND 
“BRALE" PENETRATORS 





Your hardness testing is no better than the penetrator 


A FULL WILSON LINE | 
TO MEET EVERY HARDNESS =| 
TESTING REQUIREMENT 


FULLY AUTOMATIC 


Every WILSON Diamond “sBRrALE” Penetrator 
gives you: 
a flawless diamond «+ no chips, no cracks 
precise accuracy of penetrator angle 


. . Microscopic inspection finds and rejects any dia 
SEMI-AUTOMATIC mond with the slightest imperfection...comparator 
. check, with hundreds of magnifications, assures es 
REGULAR sential accuracy and uniformity of penetrator angle 
. your complete assurance of 
SPECIAL 


Accurate measurements + No rejection of good parts 
~ No keeping of sub-standard parts 
SUPERMIGIAL No risking good name with customers 
TUKON MICRO & MACRO The matching acc uracy of WILSON Diamond 
HARDNESS TESTERS Penetrators and ““ROCKWELI 


insure perfect hardness testing 


BRALE” 
Hardness ‘Testers, 
KVEKY TIME 


acco 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


for Better 
Values 








x 


INDICATE A.9-155 


230-H Park Avenue, New York 17, N Y 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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without — re — Step Drills 


in | eps 
| 0.04 These form relief flat step drills can 
| hy wh oO ised on B&S automatic screw ma 
} 9 | | tl Hal chine where clearances are too close to 
! t it , wh the imme permit use ol conventional type holders 
All ivaila in width The drill fits inside the tool opening of 

ah I 4 ind come if floating or other type holder 

Individual With the single tool, multiple internal 
‘ if operations can be ace omplished on plas 
Karl A 104 Fourth Ave, New tis bronze, brass, copper, aluminum 
pork 16 Y T-9-8 magnesium and other nonferrous mate 








Vp" 


Vp" = 76" = Vo" and Se 
THIN SLOTTING CUTTERS 


4"' — §''— 6''— 8''— 10" and 12"' in diameter 
with Yack- Lock Blade Locking Wedges 


@ Designed specially for milling thin slots accurately and 
efficiently. Jack-Lock wedges extend the full width of the body. 
Consequently, locking pressure is applied parallel to the sides 
of the body, assuring true running at all times. Cutting faces of 
the blades are milled and ground to provide the axial rakes 
required, Easily converted to a half-side mill by simply insert- 


ing blades of one hand. Extra large hubs provide added 
o 


ruggedness Easily mounted 


rigidity on a 


grinding 


arbor for resharpening. Unsurpassed performance. Write for 


a bulletin today! 


The complete McCrosky line includes: 
Dack- Lock Milling Cutters Wizard” Quick-Change Chucks 
Super Adjustable Reamers Slack Type Boring Bors 
Turret Too\ Posts Specially Engineered Multiple Operation Tools 


w fully descriptive ‘catalogs sent promptly on request. Write for yours tedoy! — 
CORPORATION 


3 oh CROSK 
CUTTING y 
101s 
MEADVILLE, PA. 


Engineering and Sales Representatives in the Principal Cities 
FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-156 
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rials on production ru 


positively locked yet « 


changed without cha 
B & W Preci hon | 
Box $665, Detroit 


Chucks 


juick d easily 
igi! the setup . 
-rodut Lo Pr. oO 
Ml T-9-9 


Series 20 ball bearing eared chuck 
lines, includes gear chucks which have 
i friction free ball thrust bearing be 
tween the chuck bod ind gear-nut 

With the same key tightening eflort 
chucks in this serie ire said to griy 
with greater force than conventional 
chucks 

Ball races are formed directly in th 
hardened chuck body ind in the one 





piece gear-nut. Simplicity of consiruc 
tion and minimum number of parts 
minimizes maintenance requirements 

The smooth sleeve prevent snaugyiny 
of clothing or material 

Supreme Products ¢ orp 2 S. Calu 
met Ave... Chicago 16. Hl T-9-10 
Plug Gage Handle 

With the VK Duplex handle “go” and 
“not go ends of wire pe plu vaue 
can be combined for any double end 
combination in matter of seconds. The 
handle permits maximum control and 
flexibility of stocked ga is require 
ments change 

The members are locked irked 
handle units for use as | ipe 


fp 


rhe 





Pool Engineer 








or combined for double-end use. The 
original marked data for each gage is 


mn constant evidence tor storage, or 


. . 
while being combined with other units 
On completion of a job the ends may 
be unscrewed trom thet coupling and 
. . each gage end comple te with its handle 


ind marking, is stored in appropriate 
umerical order in a gage cabinet or 
1 gage stock board 


The Van Keuren Co 
i) | Watertown Mass 


176 Waltham 
T-9-11 





USE READER SERVICE CARD ON PACE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Multipurpose Machine 


This combination machine for high 


peed punching 


hearing and coping 


punches up to and including '6-in 
diameter holes in .-in, thick steel 
plate, and up to and including '¢-in 
holes in n plate 


It hear ip to ind including 1 x } 





x i! teel angles, 4 x »-in. . flat 
bars, | I yuund bars, 1'4-in. square 
bars, and in. thick steel plate. It 
i} note he ind copes. Larger capac 
ity units also are available 
Joseph T. Ryerson & Son, Inc., Ma 
chinery D box 8000-A, Chicago 80 
[i]. T-9-12 
Die Machining Unit 
Designed to machine forge, die cast 
. blanking. extrusion, embossing dies 
this machine, designated the M-501 18 
x 43 DieMatic, functions automatically 
illowing one man to operate two or 
2 more unit Dir ire machined after 
heat treatment, therefore the die open 
ings are not flected by normal heat 
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Improved 










G8 





A BETTER 
PRODUCTION METHOD 





d Lusol oluble 


in oil-free tran parent ilet 


ution ill vive 


upernior perlormanece ut 
inet of 


combination of 


ooling rmiake Lu ole pecnally 


cindiny mperation The 


ind maximum « 


indicated for Centerle Grindes here a fine lo 


mic neh finish i required 


PROOF THAT LUSOL MEANS LOWER COSTS— BETTER RESULTS 


THE WORK: Grinding seals for jet engines on Heald Rotary 
MATERIAL: Chrome and S.A.E. 8740 Stainless 
Steel. CUTTING SPEED: 1800 RPM. DILUTION: Lusol 30-1, 
for COST PER GALLON IN MACHINE: 
Lusol 6'Af, former coolant 8¢. PIECES PER DRESSING: Lusol, 


Grinder 
er coolant 20-1 


? former 


coolant 15. And Lusol made possible a 5 micro 


finish which could not be achieved with the former coolant 


Send for 16-page 
descriptive booklet 


F.E. ANDERSON Olt 


COMPANY INC 


BOX 213, PORTLAND, CONNECTICUT 





FOR FURTHER INFORMATION, USE READER SERVICE CARD INDICATE A 9 157 





TEST 
YOURSELF 


on gaging a split thousandth 


ON SCREEN 


Pers / 


LINE 
dl 


PART SHADOW te CHART © 


(See correct answers beiow) 


This is only one type of standard O.G.P. Micro-Gage Chart Line used 
for quick checking of close tolerances on your optical comparator 
Micro-Gayge Charts are in optical adaptation of the toolmaker's way 
of checking his work by comparing it to a straight edge against 
the light. A crack of light is easy to see much easier than trying 
to guess whether a part shadow coincides with or falls between 
parallel lines on a chart. That's why O.G.P. Micro-Gage Charts, 
printed from precision scribed masters, permit lower magnification, 
thus often eliminate costly mechanical shifts in your fixtures 
Operators report 1) Improved accuracy; (2) faster checking; 

3) Less indecision, Our experience can help you determine when 
to use Micro-Gage Charts and which type will best suit your job. 


cpebieeen We also supply all types of standard 

TO MAKE YOUR charts, custom charts, layout accessories, 

‘HMC VLey © fixture bases, and custom fixtures to 
MORE USEFUL meet your specialized requirements. 


Answers te abou test 


Part acceptable 2. Part oversize 3. Part undersize. 


OPTICAL GAGING PRODUCTS, INC 
26 Forbes Street, Rochester, New York 
end me literature on how to use Micro Gage Charts to save 


ease accuracy 


OPTICAL GAGING PRODUCTS, . 
SPECIALISTS IN PROJECTION GAGING 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.158 





treal distortior ko ye 
worked after washout 
the entire cavity 
The M-501 DieMatic machines any 


vardiless of hardne or density 


metal re 
It also is used to machine soft steel 
ind nonferrous metals 

Machining is done by 
ergy; therefore no torce 
the tool to cause a tool to walk 
untrue ind also avoids burres 
feathered edges 

Cutting tools of the DieMatic can be 
machined, forged, extruded trom tree 
machining brass or can be cast trom 
I lo Met i low-te mper 
oped by Elox for this 


illoy de ve | 


The machine h igitudinal travel 


on the table. cros ( ra on the 


overarm, and vertical adjustment on the 
ross slide assembly for easy adjust 
ment of electrode to workpiece. A high- 
volume pump is supplied for fast filling 
of the worktable pan The coolant fil 
ter is mounted on the outside of the 
machine base, to facilitate change of 
filter elements. The power supply is 
a sepal ite unit which can be ised on 
iny machine tool that has been adapted 
for the process 

Elox Corp. of Michigan, 1830 N 
Stephenson Hwy., Royal Oak 3, Mich 

T-9-13 


Press Control 


Electronic-mechanical — pre control 
prevents tool and die damage caused 
by mechanical overload 

The device, called the Circuit Master 
consists of a mechanical sensing unit 
ind electronic control. On first contact 
with an overload, the set ng unit sends 
in impulse to the electronic control 
init which in turn re t m pulse 
to the clutch sole 


press immediately 


The Tool Engineer 





d 


init is incorporated i 


ton sf « 


iuto 


temperature changes 


ind all mechani il 


ir during the runn 


ichine 


Master Mark II Model 


lesigned tor 





incorporating 
ling and similar 
closed position of 
the ibove 

sing inits 

ime circuit in 

1 control of auxil 
material feed 
coded cable, sup 


implifes instal 


he) | New 
T-9-14 


USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 








Clamping Package 


' te 
pl plet 


Valve 
imping lo 
m produe 
ola nor 
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which is mo dan electric three-way 


Straightener 


valve The « ) fast acting valve 


w rile h Is @asily 


connected into electrical rhis 1l-roll straigh 
sequence circuit may be energized by 


toot, hand or limit switches. Valve <« 


ifening machine is 
suitable for work with soft materials 


while it has additional straightening 
rent characteristics are 110 or 220 y capacity for steel. Pinch rolls are in 
cluded at both feed and dis harge ends 
ind the machine is capable of decoiling 
The valve is easily removed trom the teel stock from 0.010 to 


It will 


material ip to 8 in 


60 cycles There is no need for slides 


or guide rods 


in thicknesse 
cylinder, leaving a standard pipe port 0.200 in. depending upon width 
exposed in the evlinder Thus the valve 


accommodate 
and air cylinder may be used s¢ parately 


wice 
The unit Car be re issembled in i few Rolls 
minutes. Split block mountings allow 


idjustment over the length of the evl 


lriven The 


ire wear upper 
roll train is equipped with a ¢ im-oper 
ited quick release to permit easy in 


inder without removing the unit fron ertion of stock between the front pinch 


the fixture The ivailable with rolls or 

l 

L-in. stroke 
Beckett H ine oppo ed roll bearimn illow ten ion to 


Rd. Wilmingt hio T-9-1 ! 


illow leed to be instantly 
halted 


[wo matched wedge block 


ibove 


rT) idjusted unitormly throughout the 


How Can Any Hack Saw 


Cut As Fast Asa MARVEI? 
ae 


ra) 
[) > 
; 4 


E 
ATER EFFECTIV 
one EED PRESSURE 


MARVEL, Series 6, 6A, 9 and 
9A Hack Saws are capable of 
automatically applying more 
than twice the feed pressure 
required for moet hack saw 
ing jobea rh meana that 
MARVEL Saws can utilize the 
full strength and heat resiat 
nce of the modern composite 
hack saw blade which w designed to 
cut most efficiently under heavier feed 
pressures MAKVEL Dual Power Feed 
forces the blade to cut as deeply as poms 
ble and prectical on ever Htroke- to 
cut-off the work in the fewest ponsible 
strokes | 


the feed pressure in relation to the 


automatially adjusting 


changing work resist ance 


Write for the 
MARVEL Catalog 
and the complete 
story on MARVEL 
Metal 

Cutting 


cutting stroke produces 3314”), more cutting strokes Sows 
per minute than ordinary sews withoul increasing 


the peak blade velocity on the cutting stroke Ve 


TROKES 
MORE CUTTING STRORES | 


MARVEL Reciprocating Crank Lever Action, pro 


viding quick return of the saw frame on the non 


wult: faster cutting off without damage to the blade 
With far greater feed pressures automatically avail 
able, plus more cutting strokes per minute, is it any 
wonder that MARVEL Series 6 and 9 Hack Saws 
will give you faster, accurate cutting-off every time? 


ARMSTRONG-BLUM MFG. co. 


5700 BLOOMINGOAILE ay 


MARY Elen 


FOR FURTHER INFORMATION. USE READER SERVICE CARD INDICATE 
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Accurate, Rapid 


Countersink Gaging! /// direct 
i reading at 
a glance 





This gage is an accurate high 
precision instrument which re 
quires no special skill or 
technique to use The scale 
reading is direct with large | | e pro 
005” divisions, can easily be } , feed of 30 to 120 fp Worm 
read within 0Oo}l’ tolerance ‘ 


drive 
Made of SS. in satin finish 


ad pre 


Zw 7 7 oy Benchmaster | ) (,ardena 
aad / —_ Calif T-9-15 
{| y — - Trulok set is packaged in 


handsome, rugged, lined case 
Se ncludes Calibration Block and 


ney Contour Cage ter master ; ho Ale Coining Press 
mq countersink dritfing National Distributors B 


Metal powder part 
, can be formed on 
The TRULOK is manufac E. H. S. Al/ co. : -~ ries 


tured by TRIO PRODUCTS 351 S. Atlantic Blvd., Los Angeles, Cal. , it 
exclusively for AN. 3-3877 








= 
FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-160-1 


processes give you 


* tremendous savings 


¢ high production 
¢ uniformity of finish 


Savings on deburring, descaling, grinding, polishing, coloring and 
surface improvement by Roto-Finish barrel finishing processes are 
tremendous. Expensive hand finishing can be eliminated 


Results Guaranteed ! Send samples of finished and unfinished parts 
to Roto-Finish, Roto-Finish Sample Processing Laboratories will prove to 
you before you buy that Roto-Finishing will give you the results you 
want Furthermore, Roto-Finish guarantees to produce the same 


results in your plant that are achieved in sample processing 


let Us Help You with Your Problems 


Kere-Finetle (BD) 63 nnn 


Phone Fi 3-5578 





31726 Milham Rd. Kalamazoo, Mich 
FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-160-2 
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the die \ combination air clutch and 
brake allow continuous Operation and 
inching as well All motions of the 
press are controlled by an adjustable 
rotas 
The res ! . one ot central 
control cabinet 
ontrols pilot 
ind st nd stop pushbuttons 
Salety features built into the press in 
clude two-hand in-inet! pushbutton 
in automatic doo nterlock which de 
energizes the ower supply when the 
satety door ‘ . the tool ireasots 
opened, and limit switches on all vital 
parts of the es ind feeding mech 
inism 
The press n be adapted to coin or 
ize almost any variety of metal pow 
der parts at a rate ot ne irly L000 pieces 
in hour 
Haller In Plymouth Mich 
T-9-17 


Turning Toolholder 


( arbide turning toolholder for tur 
ret lathes is designed to provide a post 
tive rake, center ind chip control Solid 
carbide chipbreaker is infinitely adjust 
ible to accommodate any combination 
of feeds and dep of cut. The tool 
holder utilizes a solid carbide triangulas 
tool bit positioned | the holder for 


positive rake rl rt permitting 1 deep 


Fal 


with decre d tool pre ures and 
reported 30 percent horsepowet 
luction over form tools 

The toolholder h ij to two inche 
reduction on the d meter in One pass 
Any nose div 0 if machining re 
quirement nd optimum finish is avail 
ible e tool vermiut lead angle or 
culling in one tool 

M00 No. Parkside 
T-9-18 


Cutting Fluids 


Iwo « itting fluids, Jet-Cut No. 9 and 
Flo-Cut No. 15. were deve lope d for the 
tough ductile metals such as stainless 
boron, titanium steels and dithcult-to 
machine alloy steels, and are particularly 
iseful in tapping, drilling, milling 
hobbing and threading operations 


Jet-4 ut No. 9 can be ipplied directly 
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Note: Cireular “TT” 
slot on periphery of 
C. |. Base for wing 
and column adjust- 
ment, 


DRILLUNIT STANDARD MACHINES 
MEET THE DEMANDS OF PROGRESS 


This Drillunit machine is built of a standard base, 
brackets, columns, table, and the powerful Drillunits 
outlined in red. Because of this, Drillunit specials never 


grow old. reconvert at 605. to 80% less cost. \Meticu- 


lously built by Drillunit of Detroit. Write today, 


DRILLUNIT 


DRILLUNIT INC., 3267 WIGHT STREET, DETROIT 7, MICH. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9 161 
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* 
CERTIFIED 


THE 


STANDARD'S & 
double 1/2” 


..up to 3,450 Ibs. 
clamping force 


GREATER | 
DISTANCE 


JAMES H. HERRON CO.,, (Laboratories for 


Testing, Analysis and Inspection) reports as fol- 


lows 


“With reference to the Double Cam Lever 


(500) and Eye-Bolt (500), we have conducted ex- 
periments to determine the amount of clamping 


force a man can exert with this device, lubricated 


“Without the use of any auxiliary equipment, it 


was found that @ man could exert up to 3,450 
pounds, by bringing the lever to a position 90° 
with the Eye-Bolt.” 


Finger Tip Can 
Tighten Clamp. 


Easy to Use— 
Positive Action 


Standard’s Double Cam Lever offers maxi- 
mum job clearance. 


Safe Operation—with handle vertical before 
clamping (as illustrated) 


Constant Maximum Clamping Pressure— per- 
pendicular to center line of lever. 


Certified 6-Ton Back-Pressure Resistance—no 
danger of com backing up. 


Ready to Use—no altering needed on assembly. 
No Lever Breakage—solid steel handle. 


This Cam can be applied to your Specially 
Designed Assemblies. Quotations on request. 


OVER 500 OTHER STANDARD 


JIG AND FIXTURE COMPONENTS 


Standard Parts Company offers the most complete 


line of fine quality tool room standards avail-ble 


today. You can depend on Standard Components 


—they will never let you down 


See TWX BEDFORD, O. 462 ++ 


WRITE FOR YOUR COPY Eiag 
FREE CATALOG fm 


(SIXTH EDITION) 


illustrating ovr complete 
line of top quality jig and 
fixture ports 


1012 BROADWAY « BEDFORD, OHIO 


INDICATE A-9.162-1 


162 





is it comes from the brush of 

diluted if the 
Flo-Cut No. 15 
is formulated for use in circulating, drip 


wit fa 
cutting 


can by 


‘quirt oiler and may be 


job is not too severe 


and vapor or mist systems. Both 


fluids are odorless, contain no 
ind ire 
Ly pt 


Beloit 


irritants 


{eseare h 


nontoxi 
Div 


Seloit 


T-9-19 
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Drill Press 


Numerical control called Digital Po 
sitioning has been applied to this drill 
press Dig 





ital tee hniques are used 
throughout the control system both in 
the straight-through portion and in the 


feedback 


Klectronic components applied to the 


loop 


readily adaptable to 


drill press ire 


other types of machine tools in which 


positioning of the work or tool to a 


given spot is desired Instructions to 


the electronic components are given by 


i punched tape. In machine shown 


work is moved automatically to 


any 
grid within an 
Holes are drilled at the 
second The 


such modifications as a 


quare on a gn 


of Bx 16 


area 
rate 


ot one could 


per system 
be adapted to 
turret head or a decimal grid of less 
than O.OOL in 


In the dig tal po 


itioning system all 


read trom a 


point Ace 


dimensions are given rel 


erence umulated errors are 
voided 
Laboratory for Electronics, Inc... 75 


Mass T-9-20 


Pitt St foston 14 


Automatic Bearing Gages 


Standard line of bearing air gages is 
being supplemented by Shetheld { orp 
with an fully 


assembly 


expanding line of ind 


semiautomated and 


caging 


machines for all tvpes and sizes of 


be irings 


\utomati taper roller bearing as 





from cold strip 
to finished tubing \ 


IN SECONDS! 


with a 


YODER 
ELECTRIC-WELD 
TUBE MILL 


of the 
methods of making steel 
tubing is with a Yoder Electric-Weld 
Tube Mill. The Yoder method eliminates 


the need tor time-consuming 


One of the fastest... and on least 


expensive ... 


heat treat 


ments and costly conditioning furnaces 


for most tube needs. Scrap losses, 


too, 


are far lower than any other method... 


less than 2° 


The Yoder Type-M Mill shown above is 


operated by one man and a helper. Coiled 


usually 


strip on this mill is continuously cold 
roll formed, welded and cut to required 
lengths in a matter of seconds 

speeds up to 340 f.p.m. The q 


the resulting tube is constanti 


than the requirements of 
of man 


manufacturers and users 0 


standards. This is one 
why 
the world 


over are using more 


mills than all other makes 
If your | 


ing, ferro. 


com! 


isiness requires pipe and 
is Or non-ferrous, in 
l4-inch up to 26-inch diameter d 
ind 
petter 
details, write 


Mill Manual. 


can supply the engineering servic 


machines to produce it faster and 
for less! For complet 


the Yoder Tube 
for the 


THE YODER COMPANY 


5525 Walworth Ave. « Cleveland 2, Ohio 


It's yours 
asking. 


imei Cemime 


PIPE AND 
TUBE MILLS 


(ferrous or non-ferrous) 


INDICATE A-9-162-2 
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sembly machine (illustrated) automati 
cally gages the diameter and flange 
thickness of the inner race, selects the 
proper number of rolls from one of six 
preselected size hoppers and automati- 
illy assembles race, rollers and cage 
into a bearing of predetermined toler 
ince The bearing is then checked for 
torque standout ind noise le vel ind 
segregated as acceptable or reject 
.An automatic radial play Chekmatic 
has inspection rate of 1,200 
parts per hour. Equipped with adjust 
ible tooli his machine covers a 
wide range ¢ | ring sizes and auto 
selects and rejects 
ial play measurement 
Corp... Dayton 1. Ohio 


T-9-21 


Punch Press 


(uiet operation ind qui kly idjust 


ible working peed ire provided by 
peed punch press, ce 

or hand feeding, deep 

Is Operation high-ae 

ind dial feeding 

it 9O strokes per 

from 50 to 200 


readily obtained 
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Scully-Jones Offers 


PREMIUM CHUCK 
PERFORMANCE 


AT NO PREMIUM 
IN PRICE! 





These benefits .. . for these reasons... result from these PREMIUM features 


1 New four-slot design increases resistance 


to pull-out approsimotely four times 


2. Greater number of dots permits chuck 
to close evenly on all sides and along shank 
of tool 

}. Bore and shank are concentric within 

GREATER 007", gaged at distance equal to projec 
tion of standard jobber-length drill trom 
ACCURA ¥ 
the chuck 


4. Wordened alloy steel gives you best 





combination of spring collet action, high 
torsional strength, and sustained high oc 


curacy 


Improved seating and spring collet 
action of four-slot design facilitates easy 


tool chonges 


6. four-way gripping action gives you 
greater protection against drill ond tap 


breakage 


Call your Scully-Jones factory-trained representative 
Jistributor for complete information and prices 


PRECISION HOLDING TOOLS 


Precision Holding” for holding precision 





Bcully-Jon ne npany, 1915 South Rockwell Gtreet, Chicago G, tilinol« 


OS 


rigidity and loads turning oat 


Take shock ond 

abuse of heavy 

Speed tool changes 
concentricity needed for high speeds protect tools 
accurate work, longer life spindies, and bear 
ngs Twist-of the 
wrist elects tool or 


holder 


Offset splined section Make control of drill 
gives povitive drive in depth simpler, more 
drill flutes ond protects accurate. Sleeve wmops 
cutting edges wt for fast tool change 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-163 





1 single wheel 


pulle Vv 
Vositive belt-drive « 
ower fully and 


chanisem ha 


ystem transmit 


smoothly The drive 
two flywheel the first 
heel creates driving momentum, and 


final 


final 


it it to the drive 


pulley 
large-diameter drive 
yes belt slippage problems, trans 
n ill of the power 
itial flywheel by 


high friction yet pe 


pulle y 


generated hy 
means of mul 


dacron 


elegraph Rd 
T-9-22 


Internal Comparator Gage 


The Leitz internal Tolerator gage i 
lesigned tor 
in range of diameter 
It employs straight line two-point con 
tact method to obtain ID measurement 
(One measuring jaw ts 
ind serve ‘ in ing the 
other jaw | i t:l belleerank lever 
which is connected to the gaging head 
The table on which the 


oat or ball md thu 


work i= 
hecomes sell 
determine 


locating lo straightne 


maximum flexibility botl 


ind de pth of bore 


fixed in position 


work The 


tage d 





Tough Grinding Wheel 
Forms Dressed Easy 
as A, B, C 


eliminate elaborate set-ups 
and operations 


-0001"" ACCURACY 


Wehect 


WHEEL DRESSERS 


dress two angles tangent to a radius 
in one continuous motion 


With the unique ‘Fluidmotion” 
Dresser, you can dress two angles 
tangent to a radius — using one 
handle in one continuous motion. 
Operation is so fast and simple 


that beginners can use them. 


ivailable 


4JeS5 


ree. CO imc > 
al 


JaS TOOL CO., 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


yf dressing any rad 


inc. 


Adaptable to all type cylindriccl 
and surface grinders. 


A. Obtain micrometer reading; add 
required convex radius or sub- 
tract required concave radius. 


B. Loosen jib with wrench and 
‘mike’ over lower pins to read- 


ing obtained above. 


C. Tighten jib. Set stops for two 


angles. Ready for action. 


FORM MASTER” Dresse 


=CLAMPCUT= 


880 DORSA AVE. 
LIVINGSTON, NEW JERSEY 


INDICATE A-9-164 





that used 
Leitz extern vage, 1s 
4 semioptical mechanism with a 1000:1 
magnification. Reading is visual on an 


illuminated screetr 0.00005 


yraduated 
in. increments 
) 
Bore 


betweer ind ) n diam 


up to join depth " y be gaged 


a 
’ 


hither ler } or { 


re blocks 


snap page built 

serve equatly well to ttit The ige 
The head m 

the rear o 

Coming i 

measureme 
Opto Metri 

sf Ni \“ Yo | 


Air Drill 


Angle Mati 
space i mall i 
within » in. Of cor 


power feed and if 


ce, ~ >’ 
wo 


of thrust It 
eraft drill 
clude po 
that can be 
positions ind 
motors ot difter 


(CCardner-Deny 


The Tool 





ANGLgear® 
solves 
steering 
linkage 
problem 








(Md MMMM 


Lohn 

yin Il 
transmitting 
througt two YO 
tandard bevel 
ndicated. How 
engineer alse 
ign flexibility of 
t suse of the 

f ‘ mn angle 
Mor-Lift models 


| hp ANGI gear 
1 th problem. Theu 
mounting 

easily adapta 
olumn angel 


ost « 


‘for 


DAB BO ALF — 
AIRBORNE ACCESSORIES 


CORPORATION 


NEW JER 
NDICATE A.9-165.-1 
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Three-Flute Core Drill 


Pin mount two-piece 
available from stock in 21 
from °4 to 1%, in., consist 
body and high-speed or carbide-tipped 
replaceable cutter which is secured to 
the body of the drill by an Allen head 
cap screw The replaceable tips are 


accurately positioned on a ground bo 


Z 


CSS 


and driven by three pins, one in the 
each flute 
provide flush fit; there 
n body of the tool and 


center of Precision ground 
mating surtace 
is no gap betwee 
cutter section 

The small size tools have deep flute 
with adequate chip space for easy dis 
posal The cutter can be easily re 
moved from holder without taking the 
tool from = spindle As a consequence 
of easy removal of the cutter by hand 
there are no drift lots issuring a 
strong tool body 


Metal Cutting Tools. Ine Rockford 
I! T-9-25 


Nondestructive Testers 


Portable ultrasonic 
ures thie kne from one side as 


instrument meas 
rapidly 
is a crystal probe is touched to the test 
surface. It can be used on almost every 
sound-conductir material to find thin 
spots in w ill lamination eccentri 
ity in cored stings and cast-iron 
pipe, lack of bond, and many other de 
fects 

The unit 
lery-operates 
carried easily 1) mean 
straps It thickne 
0.025 to 5 ' A only three 


Magnates-t PW-100 rod tester 


#4 het aeaeen 
-* 


PrPrrrrr,. 


eee 
hd 





FIRMLY 
BUT GENTLY 


WITH WOODWORTH 
CHUCKING EQUIPMENT 


Our tough looking char- 
acter who is holding the 
little bird clearly demon- 
strates one fact whenever 
you .are holding Giiything it 
should be secyred with gentle 

. this is so true 
fing chucking 
equipment. } 


Your... best 
produceonly af accurately as 
its work-holding device per- 
mits and Woodworth manu- 
factures the most rugged, | 
acgurate and dependable 
chucks ‘for p 
ing in Americ 


achine will 


ision machin- 


We invite ybur inspection 
and considerdfion of N. A. 
Woodworth products. There 
is © Woodworth Sales Repre- 
sentative im yout.area and a 
letter to the A. Wood- 
worth Compdiy will place 
him promptly @t your service. 


~g ‘ * 


WOODWORTH 


1300 East Nine Mile Road 
Detroit 20, Michigan 


INDICATE A-9-165-2 





put the 
f-a-s-t 
in fastening 


... and improve 
quality, too... 


4 with 
q Ingersoll-Rand 


; ASSEMBLY 
HINES 


for 


| IK. running nuts 


y | # relate 


4! ) driving screws! 


a 

aie OR we ny 

\ \ wi \\ \\\\\ NM} NR nt 
Die 


st 
@ first in experience 


@ first in quality 
@ first in service 


Any bolt size...any number 


of spindles maintains de- 
sired torque manual or com- 
pletely automatic operation 
Write for an Ingersoll-Rand 
AlRengineer to survey your 
needs. 

Automatic assembly machine feeds and drives 


four self tapping screws in three seconds 


Ingersoll a tchalel 


11 Broadway, New .York 4, N.Y. 


FOR FURTHER INFORMATION. USE READER SERVICE CARD: INDICATE A.9.166 





S0-200 Sonizon unit 


ils. Accuracy is * 2 percent 
A second nondestructive testing unit 
designated FW-400 Magnatest inspect 
nonmagneti rod tube or wire fron 
1/64 to 3-in. diameter. Problems such 
is seam crack concentrated porosity 
ncelusion tringers laps and splits 
iay be detected automatically 
When i piece to be inspected is 
passed through a test coil, a defect 
hows 48 a dey iO from a straight 
horizontal line on 


When the defecti 


the coil, the trace returr 


g scope 
es out ot 

normal 
The unit operate on 115-v. 60-evele 
ingle phase current 


Magnaflux Corp 7300 W. Lawrence 
Ave., Chicago 13, Il T-9-26 





USE READER SERVICE CARD ON PAGE 
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Roller Pipe Cutters 


\ 2B series of pipe nipple cut 


equipment, ae o re place the 


is Capacity 


‘ thods ol 


<a> 


The Tool Engineer 





rpodenghg tte a <TORCION RA TORQUE 
<a oo) Nea CONTROL 


ised during manual opel 
speeds range fron XH) 


to ethcient! 


the machine's rang 
tion is supplied by 
reservoir 
The machine 
ter disk is 8-j) 
sharpened lil a i 1 di 


eter otf Oo l I I betore 


sk diam 


replace 
ment is nece I handwhee] is 
sembly permits easy size adjustment lor 
utting different diameters 

Pipe up length can be eut 
olf by positior pipe length vawe 


on the vave 1 


kage is supplied 
with a ball be 


rolle r whi i con 


tacts and rotate the pipe to mini 
rhize vuge wea 


| indis Machine VW iynesboro 


Pa T-9-27 


Testing Device 


This portable mat ially operated 
smoke generator provide i means of 


vior ot liq lids 


ase smoke trom a Cigarette 


visual] determil ng beha 


or 


serves 


TORQUE CONTROL IMPACTOOLS 


consistently run nuts to prescribed torques 


itoa new high 
Rockford, I 


nanulacturer of farm 
ce I-R Torsion Bar Torque 
ls wer ta! 


‘ n ilied 


tar Iimpactools now assure 
= werent mms | Eiainmai wei 
Jig Borer Assembling diflerential main bearing Ww s thot ij ve Nyt Ag 
Developr 
Fosmatic 


praise 


speed unt)! th orque is reached 
efore and 
nt { controlled cops ot 450 ht. Ibs both b : | br reached 
above 
this after mochining as shown 
equipment and Preloading diflerentiai drive pinion = aes Ba 
7 
mediun viding bearing with Impactools set at 375 Pinal east zal Impactocta, 
© 
close tolerane V I t sp I # Ibs e8CTiI ( sav time, improves 


r “ ‘ hand torque 
3. Assembling wheels to wheel hubs at 


em oe oof of how 
i improve 
qual I ( cost ) our 

applications 


jig borer 








own 
positions 


speed 


7 Ingersoll-Rand 


1] Broadway, New York 4, N.Y. 
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he need to odit ne 1 decimal 
tape puncn Is 
Pools -are in the toolroom and 
numbered according to the operations 
program. The operator needs only to 
lollow the program 
With the Lape controlled jig bore! 
crap is minimized, and there is no 
need for jig Tapes are usually stored 
Oo that production runs of the same 
part be repeated exactly at later 
date 
The t tip ystem used allows the 
tuble to be positioned automatically to 
tolerances of 0.0001 in. For measure 
ments along X and Y coordinates, ‘series 
cla \ measuring gages are lined 
There are 4 gages in even tens of 
10 in inehe 10 in tenths of inches 
ind so on down to 0.0001-in. increments 


The gage ire selected by motor-driven 





You eliminate 


60% WASTE 
mnoven METCUT 
TWO-PIECE CORE 


DRILLS 


Quick-Change Replaceable Tips 
Cut Costs, Save Set-Up Time 


Sturdy Pin-Mount Design, Deep Flutes Equal 
Solid Drill Performance 


f the MET 


This 1%" METCUT Two-Piece Core 

Drill, veed in drilling cast ermor 

stee! for a leading tenk many 

facturer, eliminates 60 tool 

waste Replaceable cutters give 

big sovings because 60, of core 

WRITE FOR BROCHURE ves de j drill is needed to got cutting edge 
through the bushings and work 


industry's Finest Standard & Special Cutting Tools 


6-6 -b bd 


te 9g 


METAL CUTTING TOOLS, INC., 325 S. Water St., Rockford, Il 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-168 


potfacers 


linois 
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drum dials and positioned end-to-end to 
provide the required measurements 

The Fosmatic jig borer model 54P 
provides 16 speeds trom 30 to 1800 rpm 
controlled by electromagnetic clutches 
Kight feed rates from 0.0005 to 0.010 
ipm can he selected ble 


4 x 22 in lable to 


2 in 
The Fosdick Macl 


Cincinnati 24. Ohio T-9-29 


Scroll Chuck 


\ high precision 
equipped with ely 
clamping the largest 
the circumference with 
sure As a result lrag 
deformed or crushed 

Removable 
variety of styles 


ort 


ternal chucking 


blank form suitable for machining 


Simple design permits quick 


easy replacement 
sizes, trom 2 to 6 in I tilable to 
fit all machines and hus hed witl 
or without shanks 

Alina Corp., 122 | cond St., Mine 
ola, N.Y T-9-30 


Cam Indexed Roll Feeds 


These standard hig! 
ure indexed with a roller 
povide repetitive aceura 
to 1,000 strokes a minute im indexit 


assures positive feeding ( without 


frictional braking. Koll e connected 
by helical gearing and lit or no slip 
page is” encounteres oductior 
speeds 

The roller 
tool steel cam with 
hub with ball or roller 

rs 

The precision indexing echani 
maintains an accuracy of 0.002 in 
greater, feeding some kin 
at operating speeds 
strokes a minute witho 
cating methods Autom 
tors can be provided 
to perform final los 
terial 

Maintenance ind 
minimized because oll i! coupled 


directly to the output f ie roller 


The Tool Engineer 
a oo sngineer 
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Literature 
Number COMPANY DESCRIPTION 
A-9-305-1 Ace Drill Bushing Co., Inc............ Drill Bushings—Catalog lists both finished and en omg bushings, list 
prices, technical data and the name of nearest distributor. (Page 305) 
A-9-37 American Drill Bushing Co............ Drill Bushings—Catalog contains data on bushings and 3-D method of 
ordering. (Page 37) 
A-9-316 Ampco Metal, Inc....................55 Materials—Ampco copper-base alloy metal described in Bulletin 33. 
(Page 316) 
A-9-157 FF. E. Anderson Oil Co., Inc............ Coolants—16-page booklet describes coolant, dilutions, problems. (Page 157) 
A-9-216 Armstrong Bros. Tool Co............... Wrenches—Catalog contains listing of types and sizes for industrial use. 
(Page 216) 
A-Bo1GS .. The BOR Gas tis re ciiesscn cls cpcceesh Cutting Tools—96-page “Standard Reference” contains case histories on 
carbide tooling. (Page 193) 
A-9-282-1 Barksdale Valves .............-.s.005- Valves—Crescent solenoid valves described in Catalog 6-C. (Page 282) 
A-9-307 Boyar Schultz Corp..............0+505: Machine Attachments—Engineering specifications described in screw ma- 
chine tools book. (Page 307) 
A-9-207 Brown & Sharpe Mfg. Co.............. Cutting Tools—Cutting tools and accessories described in B & s catalog. 
(Page 207) 
A-9-230-2 Carr Lane Mfg. Co.........650.cccseeee Fixture Keys—-Catalog describes line of mill fixture keys in two styles 8 
, sizes, plus many other high-production items. (Page 230) 
A-9-305-3 Central Safety Equipment Co,......... Die Supplies—Bulletin 53 deseribes Elasticone guide pin covers. (Page 305) 
A-9-288-2 Cerro de Pasco Sales Corp............. Materials—Bulletin describes low-temperature melting alloys. (Page 288) 
A-9-309 Cincinnati Grinders, Inc................ Grinders—Catalog No. G-686 describes Cincinnati filmatic angular wheel 
slide grinding machine. (Page 309) 
A-9-171-1 Arthur A. Crafts Co., Inc.............. Carbide Form Tools—Catalog available on “Complete Carbide Tooling for 
Automation.” (Page 171) 
A-9-285 Crashed Peeenes CG oc o's sede rintecds ccecs Lapping—Folders contain data on production precision flatness, (Page 285) 
A-9-264-2 Detroit Stamping Co..............0000s Fixture Components—Clamp-omatic air-operated toggle clamp described 
in bulletin. (Page 264) 
A-9-182 H. E. Dickerman Mfg. Co............... Machine Attachments—Booklets contain data and engineering specitications 
on complete Dickerman line. (Page 182) ‘ 
A-9-243 Edlund Machinery Co...............++. Drilling Machines—Specifications on Model 2F drilling machines contained 
in Bulletin 140R. (Page 243) 
A-9-45 Ec~Call-O Carpe .ocecsccsescccesenccus Tool Sharpener—Ex-Cell-O Method X tool sharpener described in Bulletin 
No. 43272. (Page 45) 
A-9-15 Federal Products Corp................ Dial Indicators—Catalog 55 details the line of dial indicators. (Pages 14-15) 
R-BRST « - TARE CODA. Greece ccccce dene csncebe Cylinders—Hannifin cylinder file contains data on lines of Hannifin — 
(Page 227) 
A-9-IFC The Heald Machine Co,................ Special Machines—New cam-operated Bore-matie described ap mae = 
2-2215. (Page lic 
A-9-183 Heinrich Tools, Inc.,................+. Machine Components—Catalog contains engineering applications of Heinrich 
Grip-Master vises. ‘Page 183) 
A-9-282-3 The High Standard Mfg. Corp.......... Drills—Engineering File “D” gives data on deep-hole drills. (Page 282) 
A-9-206 Industrial Filtration Co................ Filters—Bulletin on filtration for industry describes Delpark’s micronic 
filtration. (Page 206) 
A-9-172 Kearney & Trecker...............+.++. Special Machines—Production machine tools Bulletin SMD-57 provides full 
standard component details. (Page 172) 
A-9-246-1 Louis Levin & Son, Inc................. Micro-drill Press—Catalog M describes line of instrument lathes, micro 
drilling equipment and accessories. (Page 246) 
A-9-68 The Lincoln Electric Co................ Welding—Lincoln Idealarc described in Bulletins SB-1343 and SB-1364, 
A-9-226 Linde Co. Div. (Page 68) 
Union Carbide Corp...........-....45, Welding—“Modern Methods of Joining Metals” describes Unionmelt Weld- 
ing, plus other Linde welding methods. (Page 226) 
ere ee _——_— —— ee i ee ee ee ee ee 
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THE TOOL ENGINEER'S 


TRADE LITERATURE CURRENTLY 


Literature 
Number COMPANY 


A-9-267 Link Aviation, Inc.............-.++. 
A-9-308 Metal Carbides Corp................+. ‘ 
A-9-21 Motch and Merryweather.............. 
A-9-69 The National Acme Co.........+.++++. 
A-9-57 National Tool Co 


A-9-302 C. A. Norgren Co 
A-9-158 Optical Gaging Products, Inc 


A-9-304-1° Opto-Metrie Tools, Inc 
A-9-232 

A-9-314 

A-9-211 Pratt & Whitney Co., Inc 
A-9-197 Sandvik Coromant, Div. 
A-9-2A7 

A-9-40 

A-9-187 

A-9-233 The Staples Tool Co 


A-9-264-1 Mac~it Screw Div. 
Strang, Carlisle & Hammond 


A-9-315 Super Tool Co 
A-9-62 U. 8. Tool Co., Inc 
A-9-252 The Van Keuren Co 


A-9-326 Vlier Engineering, Inc................. 


A-9-204 Wales Strippit Co 


A-0-246-4 Woodson Tool Co...............6055: 


ervic e Bovina 


OFFERED BY THE TOOL ENGINEER ADVERTISERS 


DESCRIPTION 


..Measurement—Bulletin LP-3521 gives engineering specifications on Fringe- 


count micrometer. (Page 267) 


. Metal—Engineering applications and talide rolls described in Catalog 56-G. 


(Page 308) 
Cutting Toolse—M & M's circular sawing handbook provides pocket-size 
guide to sawing operations. (Page 21) 


. Chucking—Bulletin CM-44 shows 25 different tooling setups on chucking 


jobs with Acme-Gridley Basic Design. (Page 69) 
go shows complete line of special tools for the diuaretaiel 
industry. (Page 57) 
Lubrication—New 800 catalog describes Norgren micro-Fog. (Page 302) 


Charts—Literature shows how to use Micro-gage charts for check- 
ing close tolerances on optical comparetors. (Page 158) 


.- Gages-—Catalog 82-177 contains data on tolerator tru-vision comparator 


gage. (Page 304) 
Brushes—Brushamatic booklet contains engineering data on Osborn power 
brushing. (Page 232) 
Special Machine—Booklets contain data on case histories of production 
bending. (Page 314) 
Gages—Circular 611 describes Pratt & Whitney Jig borer end measures and 
inside micrometers. (Page 211) 
Cutting Tools—Catalog contains technical data and engineering specifica- 
tions. (Page 197) 
Cutting Wheels—SA Borolon wheels described in Bulletin ESA 272. 
(Page 247) 
Devices—+GF-+ work driver Bulletin gives full information, speci- 
fications, and applications. (Page 40) 
Die Supplies—Booklet “There's a Difference in Die Sets” gives die set com- 
parison chart and engineering details. (Page 187) 
Cutting Tools—Staples precision carbide tools described in =a ai 
age 


Screws—“Guide for Design and Assembly of Mac-it Socket Head Cap 

ws” gives engineering details. (Page 264) 

Cutting Tools—New 36-page catalog describes complete Super = ye 
(Page 

Special Machines—Bulletin 15-T gives engineering data on U. S. multi- 

slides. (Page 62) 

Measuring Wires—Van Keuren catalog and Handbook No, 36 contain tech- 

nical data and engineering information on measuring problems and 

methods. (Page 252) 


. Fixture Components—Catalog lists Vlier accessories for machine and fixture 


design. (Page 326) 
Hole-Punching—Bulletin No. 26-H describes Wales horizontal hole punch- 
ing. (Page 204) 


.Cutting Tools—Catalog contains engineering details of micro miniatures, 


end mills ground from solid. (Page 246) 
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DRILL & 
REAMER 
BLANKS 


Versatile “lay away” | 
clamped-on carbide Stud prever-Cxtracter 


! ”“ i iiver-remo 
| Mi oa r-rem 


circular form tool 1. Malieidl an hak ie WON ak ae 


stun " n eithe ' , or extracting 
Replacement costs and delays vanish . — MIRROR 
with Crafts rugged, heat-treated alloy 


steel Tool Holder. Can be used over ool, « ‘ e BieWay Studder 


and over again for any number of dif minediate eady for hand opera 
ferent contours on B&S #oo, to, #2 
a 


machines 

Simply order our interchangeable 
carbide tips optically ground to your 
specifications. In stock for unmediate 
delivery 


AVAILABLE 
FROM STOCK 


Drill Blanks 


upto’ 0000 0003” 
Diamond Dressers ngea : Chart one 4 over A" 0000" 0005 





Reamer Blanks 
upto Y 0002 0000” 
over 4%" +.0005 0000” 


© Fractional Sizes As" thru |” 


& 


© Wire Gage Sizes #1 thru #80 


Motor Synchronizer © Letter Sizes A thru Z 


e Complete Sets 
» ‘ 0 J I th ratings ot _ . 
Any size from 0135” thru 1.0000"! 


00-4800 





: wovide a 
Carbide Gages Special Carbide Tools | 


ind 
Send Today f FRI CATALOG 0 
} éte Carbid j 7 for Aut al 
Describe Cre 


LAVALLEE 


savin cont 


Arthur A. CRAFTS Company, Inc. 


601 Newbury Street 
Boston, Mass 





Chicago ' : 
Detroit . olor pull oO 0 the reamer specialists 
Philadelphia t 


saat Gun | heedl<dhen Get A Lhe LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-9-171.-2 
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THIRTEEN STATION AUTOMATIC 
TRANSFER MACHINE 


mills. drills, reams, spotfaces, taps and saws apart cast 
iron bearing cap blocks. Machine includes 5 standard 


feed slides, 9 standard production units 


Because 
major 
components 
are 
standardized 


om Wy, 
wont KEARNEY & TRECKER 
ie TAKES THE 
_ “SPECIAL Costs” 
OUT OF 
PRODUCTION MACHINE TOOLS 


Here’s a sound, proven economical approach to 
your production machine tool problems 
Kearney & Trecker production machine tools 
featuring standardized components. 

You get IMPORTANT SAVINGS—benefit 
directly three ways: (1) lower initial cost; (2) 
less lead time needed and.(3) proven standard 
units mean efficiency plus simplified machine 
maintenance. 

Ask the Kearney & Trecker man—he’ll show 
you more examples of standardized machine 
components in production machine tools — the 
keys to capturing more profits from production! 


STANDARD ROTARY INDEX 
TABLE available in 4 different 
table diameters, any practical 
number of indexes 


STANDARD MILLING HEAD UNIT 


4 sizes. Single spindle various 

horsepower ond speed ranges 

single or double reduction drive 
automatic quill retraction. Any 


size can be modified for boring 


sides Kearney & Trecker Corp. 
142 W. National Avenue, Milwaukee 14, Wis. 


STANDARD FEED SLIDE UNIT 
provides hydraulic feed for milling 
boring or drilling heads. Available 
in 4 sizes and in various length 


cylinder strokes 


ANDARD QUILL FEED UNIT ¢,, 


drilling boring reaming spot 
facing. counter-boring and cham 
fering Single or multiple spindle 
arrangements single or double 


feed rates 


FOR FURTHER INFORMATION, USE 


STANDARD WAY TYPE DRILL 


UNIT for drilling. boring. ream 
ing. counter-boring and cham 
fering. Single and multiple 
spindle arrangements, single or 
double feed rates 


ASK FOR FREE KEARNEY & TRECKER 


Production Machin 
SMD.57. It pr 
ard compone 
their aps 


tion 





‘ eis 
MOAT KURESAER 


Designers and Builders of Precision and Production Machine Tools Since 1698 


READER SERVICE CARD, INDICATE A-9-172 
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ATLANTA, GA 
Scott Mecbine Tool Co 
4 wv Nw 


BIRMINGHAM, ALA 
George M. Meriwether 


Industrial Equipment 


BOSTON, MASS 
Stedfast & Roulsten, Inc 


BUFFALO 23, N.Y 
Syracuse Supply Co 

9¢ she Jon U 
CHARLESTON, W. VA 
Wm. S$. Bolden Co, Inc 
M orkle Ave 


CHATTANOOGA, TENN 
Scott Machine Tool Co 


CHICAGO, ILL 
Jackson-Fotsch Co 


735 We wre Ave 


CINCINNATI, O 
The E. A. Kinsey Co 
} W. Fourt t 


NEW YORK, WN. Y. 
Kearney & Trecker Corp. 
409 Grand Ave 


Englewood, New Jersey 


NEW ORLEANS, LA. 
Stouss & Haas, Inc 
244 Com St 


OMAHA, NEB 
Fuchs Mach. & Supply Co 


a4 N. Cleve 


PHILADELPHIA, PENN. 
Machinery Assoc , Inc 
E. I aster Ave 


Wy ewood, Pe 


PITTSBURGH, PENN 
Kearney & Trecker Corp. 
4 West Mo » Ave 


PORTLAND, ORE 
Harry M. Euler Co 
28 N.E. Gilsan St. 


RICHMOND, VA 
Smith-Courtney Co 
eventh & Bainbridge Sts. 


For details, contact these 


KEARNEY & TRECKER 
DISTRIBUTORS 


or write to 


KEARNEY & TRECKER CORP. 


6772 W. National Ave 


L 


CLEVELAND, O 
Kearney & Trecker Corp 
E iAve &f Mth St 


COLUMBUS, O 
The E. A. Kinsey Co 
' 4 wv r ? 


DALLAS, TEX 
Greene Machinery Co 
63 w e f j 


DAYTON, O 
The E.A. Kinsey Co 
> w 3? t 


DENVER, COLO 
F. J. Leonard Co 


DETROIT, MICH 
Kearney & Trecker Corp 
1064 f ’ A 


GREENSBORO, N.C. 


Smith-Courtney Co 


HICKORY, N 
Smith-Courtney Co 


HOUSTON, TEX 
Steel & Machine 


6414 F 


INDIANAPOLIS, IND 
The E A. Kinsey € 


KANSAS CITY, MO 


1 & Nuetzel 


LOS ANGELES, CALIF 
Moore Machinery ( 

Garfield Ave 
MILWAUKEE, WIS 


Kearney & Trecker Corp 
< WwW Nat Awe 


Milwaukee 14, Wis 


ROCHESTER 4, N. Y. 
Syracuse Supply Co 
| Alesande Street 


ST. LOUIS, MO 
Blackman & Nuetzel 
Machinery Co 


w Ave 


j 


ST. PAUL, MINN 
Sales Serv. Mach. ToolCo 
ase versity Ave 


SALT LAKE CITY, UTAH 
Todd Machinery Co 


4165 Holleway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co 
thé eton Berkeley 


SAN JOSE, CALIF 
Moore Machinery Co 
656 Stockton Ave 


SEATTLE, WASH 
Dowson Mach Co 
57 f t Ave S$ 


SHREVEPORT, LA 
Peerless Supply Co 


] 


SYRACUSE 1,N.Y 
Syracuse Supply Co 
j W. Fayette § 


TULSA, OKLA 
White Star Mach. Co 
4 Boulder Bidg 


> West 10th Street 


WICHITA, KAN 
White Star Mach. Co, 
, a 


CANADA 

MONTREAL 

OTTAWA 

QUEBEC 

TORONTO 
WINDSOR 

Williams & Wilson Ltd 








KEARNEVSTRECKER 
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motor Short 


circuit protection 1s provided by current 


reaccelerates the load 


limiting power fuses working in con 
junction with high-interrupting capacity 
ZA air-break contactor 
Electric Controller & Mfg. Co., Div 
of The Square D Co., 4500 Lee Kd 
leveland 28, Ohio T-9-33 
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Copying Attachment 


This hydraulie copying attachment 
called the Copy Matic is de signed to 
fit easily on the rear of the cross slide 
of any make center lathe without drill 
ing The turret tool post of the lathe 
is left free for 
With the 


sible to change immediately from copy 


ubsequent operation 


ittachment in place, it is po 


ny work to ormal lurning 
The ittachment will produce tem 


plate profile h angles up to 90 le 


Longitudinal and cross positions are 
gistered micrometrie illy 


etting. A 


re simplifying 


pecial turret with two quick 
ool post illows 


change turning and 


lacing work without changing — the 


<etting. Botl ipproach and return of 
the tool po I riage carried wut at 


last speed 
Phe device I own t the Ma 


chine Tool Exhibition at Hanover, has 
a center height from 6 to 13 in. and 
will take work up to 20 in. long 
Misal, Via Vittor Pisani, 14, Milan 
Italy. Distributed by Misal Machinery 
Ine., KE. 53rd St.. New York, N. ¥ 
T-9-34 


Forging Press 


Design of this high-speed forging 


press incorporates a tonnage limiter 
which prevents accidental overloading 
of the press It is so constructed that 
it automatically reduces air pressure 
on the clutch as the slide approag he 
the bottom of the stroke 


it on the return 


ind increases 


The brake also is redesigned to util 
ize a double rather than a single clam 
shell brake the braking 


irea over former models and, along with 


This increase 


i larger cylinder, has doubled the brak 
efleet 


The press now ha ir counterbal 


ing 
ance iir-actuated wedge-ty 
redesigned flywhee! brake and a 
drive for both the limit witeh and lu 
brication pump 


ki. W. Bliss Co., Canton, Ohio 
T-9-35 


Edge Notchers 


Line of Unipunch Ser A edge 
notching units, with 6%, in. shut height 
ind 3'% in. die height, are designed and 
built for setups on template I -slotted 
plates and rail il pre ‘ ind pre 
br ike “ 


ram 


Nothing j ittached to pres 
One or more 
ip to notch one 


i heet imultaneso 





stings have 

avoid nis 

tee ls 
ivailable 


for 


Fusion Welder Control 


ten nert g ison welder 
ontrol j 

equirement 

fabrication 


roduction 


~ 4 


powe ! 


~~ . . ; conse cont j he ( 
°c ® ° rp “ up nd dow! ope to elimi 
‘a it | oe ee Seale oo ee 
: er el thi ile ite ‘ | ngth con 

Concentric within .001” 
with 


SPEEDGRIP 
“Cyl-Chucks: 


Photo courtesy of |-T-E Circuit Breaker Company 


Self-Contained Production Tools for Holding 
Jet Engine or Other Thin-Walled Parts 


SELF-CENTERING 
“CYL-CHUCKS” 

Designed primarily for second 
operation chucking on finished or 
semi-finished surfaces. Hold part 
concentric within .001” for bor 
ing, turning, or grinding opera 
tions. IMPROVES QUALITY 
INC REASES S PRODUCTION UP 
TO 70%. 


COMPENSATING 
“CYL-CHUCKS” 

This compensating chuck is made 
for first operation work to hold 
rough castings and forgings while 
boring, turning, or grinding 
Special feature provides (12) orf 
more equally spaced, equalized 
pressure points to practically 
eliminate distortion 


Sizes 24" to 72" 


ibsence 


lation pre 





Write for wr . oceme © | el ne Sa es 

Bulletin No. 23 PEEDGRIP HUCK initiation o irre lee on the weld 

for full descrip 

tion and technical Division of ERNEST, HOLDEMAN & COLLET, INC. ese cepe) j 

details : eltrot Mile 
Elkhart, Indiana Ty eee T-9-37 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-174 
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Dual Machine 
for a and Tapping 


ip — drill 
»perations, this two 
rporates two ver 

il units for drill 

es in three simi 
drilled in one 

ire tapped wu 


itely loads the two 
drilling op 
clamped fixture 


ten holes imul 


ond machine (lett) 
clamps, taps and 
Output from the 

0 part per hour 
n the number 
1 the wnat the ma 


daptable to a variel 


\ntoimette 


Gear Gage 


Model GRE Re 
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SEEEIS+, CUbsslassss 
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TIPS ON 


USING RIVETS 


N 
Ss ans 
1 UMisiiits, 


RWS, |AIVy 
VM LLL LL Le 


POOR 


A short design course guaranteed to save a lot of grief later on! 


You could memorize these and thousands more design 
tips on the best use of rivets--but don't! Much simpler 
to call on Milford for the right answers to all your 
riveting design and application problems. Full-tubular, 
Milford makes 


them all from any metal that can be cold-formed, 


semi-tubular, split, cutlery, decorative 


then adds a wide variety of platings and finishes 
To improve product appearance and 


to take full ad 


to cut de livery time and produc tion costs 


get in touch with Milford first! 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO PENNSYLVANIA 
ELYRIA, OHIO @ AURORA Ii i . HWALF ALIF 


strength 
vantage of automatic assembly 


FOR FURTHER INFORMATION, USE READER SERVICE CARD. INDICAT 





‘way back in 1941 
( four years before the end of World War Ii ) 


LAP a NTE developed the “first 
“pine tree” BROACH 


...8$0 that aircraft gas turbine engines 
could be built in this country. 





space vertical height is adjustable 


The unit automatically shuts down 


awe 
VV, 


the gear production machine after a 
predetermined number of reject part 
are detected. It in also be used as a 
feedback control unit to atitomatically 


shift hobs on hobbing machine when 


** 


>» * 
seater 


measurement indicate dulling of the 


- 


tool 
National Broach & Machine Co 
000 St. Jean Ave., Detroit 13. Miel 
T-9-39 


“4 
« 
An 
“y 
“4 
“a 
ry 


Coolant Systems 


lrico-Mist coolant systen ire now 
available with flexible armored tube 
lo protect plastic air and coolant line 
igainst ibuse ind damage This tube 
is also provided with a substantial fit 
ting that permits easy, quick replace 
ment of the nozzle 

The mist ly pe coolant 
drilling, tapping, milling, sawing, grind 
ing ind other operations re ilts in ad 
sipation of heat by the combined ef 


. fects of ¢ sanding 
The “pine tree” broach, acknowledged to be the most difficult , xpanding 


precision broach ever developed, is used to form slots in the evaporation of coolant dad rapid 
periphery of the discs in gas turbine engines — these slots being movement of ait 
required to hold blades in the wheels rotating at speeds up to Trico Fuse Mfg. ¢ 
15,000 rpm. and higher, and to withstand the almost incredible Se Milwaukes 12. & 
heat generated in those engines. : 


0 


Lapointe has produced about 300 different “pine tree” broaches 
(dovetail and multi-lobe) to customers’ individual designs, 


three of which are shown above. Being able to engineer and Engraving Machine 


make these difficult close-tolerance broaches, we are in a position 
to produce the simpler type broaches with due care and pre- Designed particularly fo 
cision. We invite your inquiries tronic and electrical indu 
Zraving oversize panel 
accommodated — by 

tional engraving mach 


gravograph Model I-R also car 


‘ or engraving small worl 
LAPOINTE-BROACHES, Chettioh'zed I k 


The yantogra | 
increase broach life between grinds I | 








Son hte 200m copy table are built as an ji 


unit on one chassi Any ngtl 
THE LAPOINTE MACHINE TOOL CO. LAP 0 | NTE nee Se Rigas as ihe eatin 
iiie enyp ives ove if el 
HUDSON, MASSACHUSETTS — U.S.A. 
in England, Watford, Hertfordshire 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS known to be the best in — ro 
OF BROACHING MACHINES AND BROACHES 1 Tool Engineer 


=), 107 Veja li ie 


For larger work. the 








the dune and 
work 


on. Permanent in 


elly on a 
ngraved where they 
Machine 


rsity Pl New York 
T-9-41 


igraviny 


ion ball bearing 
rie prelubricated 
laintenance and are 
dirt and moisture 
these bearings fit 
d steel flangette hous 
bore will fit commer 
ich shatting 
standard eccentric collar is used 
vk the bearing firmly to the shaft; 
lock nuts 


he arings 


press fits 
ices he 


er a cylindrical or 


outer ring The 


phers illows the bearing 


corresponding 
permitting 


' 
n 


without 


Horizontal Boring Mill 


64-1 diam bar 
Al. horizontal bor 
chu k 


igainst 


light 


i satety 
machine 
operator by dis 
meet undue 
ilso may be 


thout tear of 


against 


e 


— 


INSERT CHASER 


He 


DIE HEAD 


“eeeee8 


eesees* 


LOW COosT 
INSERT CHAGERS 


FOR LESS THAN $45 YOU GET 12 SEIS, EACH SET GKUUND REAUT 10 ov 


Men would not aceepl either idea at first eer 


INSERT CHASERS SAVE UP TO 33% 
Insert chasers are like ilet i“ they « ttle tha 
in throw them awa 
en them ove! 
than $45 you get 
if ready to uc You 
' ‘ ! to ¢ i pec 
FREI Unihed 1A 


i 


md At in Serew Thread Digest 
THE EASTERN MACHINE SCREW CORPORATION, 27-47 Barclay S!., New Haven, Conn. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-177-1 








has hardened 


a A 


a 


Next time you buy ; 


z* 
“om «GE 
_ 


e ‘ 
s 


—— 
get these Buck features. 


n They cost no more. 


scroll chucks... 


Dead true precision adjustment within 1 min 


ule guaranteed precision of OOO chucking 


duplicate parts without adjustment compen 


sation for spindle run-out 


accuracy! 


longer lasting 
Production-wise and 


cost-wise you 
can't beat Buck Ajust-Tru values 


MOUNTING PLATES: 


American Standard A-1 and A-2; Camlock D-1; 





tong 
Taper Key Drive Type 1; Threaded; plus mountings for 


714" grinders and special machines 
2 


SIZES: 
ey” 3 Oo 
~~ Fr we 2’ 








Buck Ajust-TIru Chucks were the 





first precision 
unive rsal s¢ roll chuc ks and none ot the imitation 
provide all the Buck features that give you quick set-ups and higher production rates 
That's why it pays to chuck with Buck 

If you aren't thoroughly familiar with the Buck Ajust-Tru patented principle 
and why it made precision chucking possible with scroll chucks, the catalog will 
give you full details 


WRITE FOR COMPLETE BE SIl@ @uailiia@ma') fa) BY 
BUCK CATALOG 


933 SCHIPPERS LANE @ KALAMAZOO, MICH 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9 1772 
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Cutters give maximum 


Helicarb 


with finishes of 20 rms and better! 


oN 3 


FOR FURTHER INFORMATION 


ind 
tudinal 
d spindle may be 


iti 


thread 


14 pindie speeds ol 


provide j 


0 1500 rpm lable travel is 
direction and is power I 


rapid traverse controlled Long 
travel of the spindle is 20 i 

ipplied will ‘ 
iltachment 1¢ 


Thi machine be supplied 
driven em ea 


opti | measuring 


| 
ower ij Coolant 


OPri 


vertial 


device 


thie ment of the head 
ement table ima) otra 


Trieey 
# of the 
Maserati Cor 
lifl Ave 


Mh Sea 


T-9-43 





stock 


USE READER SERVICE CARD 


USE READER SERVICE CARD ON PACE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





SN 





removal 


odemark 
The competitive edge! 
Manutlactured by 


Sonnet Tool & Mfg. Co 


472 North Prairie Ave 


Hewthorne, Calif 


dealer can give 


Helicarb 


mplete information 


Tapping 
N 


mounted 


lap ¢ 


Head 


he 17.000 Burg 
{ 
! on 


pac 


turret 


Dielectric Union 


be flective 


wetlior 


brough 
imilar metal 
union 


[hie 


prem 


tithiow 


fe, posi 


both | 


BRASS COPPER BRAS 


Roary 


. 
NEOPRENE uM 


Grinding 


mitar 


Machine 
j | ibric I 
belt, LILO 


timer 





INDICATE A-9-178 


Pool Engineer 





Lctaetiged eins Machine 


emiautomati 
machine perto 
operations 
nuous sequence 


will do turnin 


Wallable 
‘ hicte 
unted table 
cre 
yrinading 


ntricate torms 





ombination 


FIXTURE CLAMPS 


IS A GROWN-UP TRADE 


MONROE Kg 


Ml chine 
Oho 


9-46 


Speed Reducer 
\ seri Oo oste hirnetior weed \ 


* burt the fine heritages 


of the craft are 


still retained 


Model OO130 
1th) in) 
OOS! are | 
MK) and 1000-] 
5. 6 


Model OO] 2 = 
es 
ge enitagr week iC ENGINEERING PRODUCTS INC. 
1515 Hurd Road, Monroe, Michigan 


SERVICE CARD, INDICATE A 


9.179 





FOR FURTHER INFORMATION, USE READER 
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Barrel Finishing Compound 


ind feed to pos 
Feed 
infinitely ad 4 


nonabrasive 
No. 234, will 
and 
well as the 


neutr al, powdered, 
called Esbec 


oxide 


16 and 60 in. ips compound 
Headstock j 
bath of oil The 


enclosed ove rust stains, 


light 


it-treat scale as gray 
pee j tapered ke 
in bore 


after long runs in aluminum 


hips in preparation for burnish 
will produce burnishing results 


from 15 to 45 min. with small chips 


of steel burnishing media. The com 


pound also will recondition steel bur 


table 


nishing media, removing films which 


table prevent good results and restoring lus 


ter, usually in a 50-min. run 


from 2 to 3 oz 


For use of the com 
pound are 


beshes 


Beech St 


required per gal. of water 
Barrel Corp 18 
Byram, Conn T-9-49 


Finishing 





or to Gy intermediate speed, Aastamty 


the T-handle oversized, All 
ire fully supported 
Double V-belts 


drive eliminate slip 


Just raise or lo cause the dri init 

| pulle and shaft 
(eight bearing 
throughout the 
yvawe and deliver full power to the 
die. Because of this rigidity and 
ra pulling power, this lathe will 
peeds and 
at high 1 


peed 
lathe 


i cut at all 
on finish cut 
moderate 
atility for 
ol econd 


Tibi 1 ty Pi ‘ } 


SHELDON is 
2 . 


Write for 
“Variable Speed 
Circular and General 

Catalog showing 
. 
10°, 11° and 13 
SHELDON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types 


f. 


bas ll . 
7 13 and 15 
SEBASTIAN 
Geared Head 
Lathes 
. 


SHELDON 


(1) T-Handie Speed 
Selector 

(2) Micro- Switch Direction 
Control Milling 

(3) Speed Change Machines 
Mechanism . 

SHELDON 

Back Geared 
Shapers 


(4) 2 4.7, Three Phase 
Motor 

(5) Belt-tension Adjust 
ment 

(6) Multiple V Belts 


CO., INC. 
Chicago 41, ILL 
INDICATE A-9-180 


SHELDON MACHINE 
4229 N. Knox Ave . 


FOR FURTHER INFORMATION. USE READER SERVICE CARD 





Work Positioner 


Universal work positioning fixture 


called the Veep PowRarm can be used 
with vises or special work holding at 


tachments to move work to any position 


in all three planes. Because of its small 


size and compact design, it is useful 


assembly work 


At the end of the 


for small 
shank. there is a 
14 in. diameter female 


with a socket head set 


socket, ¢ quipped 


crew This il 


rangement provides a_ fast, positive 


means of attaching work holding fix 
tures 

Body of the tool is cadmium plated 
steel. Force is applied by 
shaft It will support a 
load of 15 Ib at 6 in It is 
4 x 2354 x 3% in 
about 3 lb 

Wilton 


Park, Ill 


in eccentric 
on the main 
work 
high and weighs 
lool Mfg. Co.. Inc 


Schiller 


T-9-50 





USE READER SERVICE CARD ON PACE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Reamer Driver 


Bench-mounted reamer driver with 


capacity for 14 to 1'%-in. diam. ream 


ers, has four speed 2a, aa 6 and 


85 rpm. Higher speed ranges are avail 


able 


eration leaves the 


on § pec ial order Foot Swit h op 


oper ifors h ind free 


to control the work Steady. low spe ed 
driver 
Release 


stops rotatior 


rotation of the reamer 


issures 
smoothly reamed holes of pres 
sure on foot switel of the 
chuck at any time 

The tool has a 4in 
chuck i 


offered is 


chuck is 
Motor 


versal three iW 


option il equipmer! t 


fool Engineer 





10-v-a-c current. Entire 
including motor, is fully 
enclosed, and gears run in oil to assure 
onstant lubrie ition 
Over-all measurements of the reamer 
driver, including chuck, are 12%4 in 
, in. long and 9%4 in. high 
The Greaves Machine Tool Co., 100 
Eastern Ave., Cincinnati 2, Ohio 


T-9-51 


wide. 2] 


Hydraulic Lubricator 


Designed for ipplie itions where 


relatively small, the Cyclic Y lubri 


lubricant discharge per machine cycle 


cator will operate on inv hydraulic 


line pressure from 500 to 4000 psi and 


oil per lubricating 

hydraulic piston 

iny one ot seven 
cycles can be ob 
capacity is 6 pints 
Lubricating Corp., 151] 
Rochelle Park, N. J 


T-9-52 


Optical Circular Table 


The Matrix 18-inch optical circular 
table is eq lipped with a 2-in. diameter 
illuminated screen, protected by armour 
plate glass on which direct readings to 
$ seconds of arc are clearly visible 
The projection is accomplished by 

from a large diameter 
raduated in 10) minute 
yla circle built within 
ipported in a@ mounting 
movement arising from 
hange or hock 
ystem is sealed igainst 


insulated from heat 


September 1957 





FOR AUTOMATION 


top performance -longest life 


All S-P cylinders are engineered throughout for high 
speed, efficient operation, Piston rods are heat treated 
and hard chrome plated to resist scoring. Bronze car- 
tridges with extra long bearing surfaces are easily re- 
movable for quick servicing of rod seals and wipers. 
End plates are rolled steel. All S-P cylinders are built 
to JIC standards. 
S-P STANDARD AIR CYLINDERS hove brass tubes to 
eliminate corrosion. Cushions float on O-rings for 
maximum cushioning. Eleven bore sizes, 11/2" 
14”. 21 mounting types. Readily modified for oil or 
water. Send for Catalog No. 110 


$-P HEAVY DUTY AIR CYLINDERS for automation 
and other severe applications. Double porting 
for extreme high speeds. Heavy wall seamless 
steel tube. Nine bore sizes, 1/2" — 8”. Five 
mounting types. Approved and used by two 
major avtomobile manufacturers. Send for Cata- 
log No. 109-A 


S-P HIGH PRESSURE HYDRAULIC CYLINDERS have 
seamless steel tube. Special locking mechanism 
eliminates tie rods. Designed for 2,000 psi. Eleven 
models in 11 sizes. Send for Catalog No. 104 


Step up production with S-P cylinders. Representatives in 
principal ciues Prompt deliveries. Order catalog by num 
ber shown above. The S-P Manufacturing Corporation, 
40201 Aurora Rd., Solon, Ohio. In greater Cleveland 


GPecify 4P 


THE S-P MANUFACTURING CORP. 
SOLON, OHIO «¢ IN GREATER CLEVELAND 


ESTAS SHEL AL A BA ert MPANY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A.9-181 
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Deburring and 
Chamfering Machine 


lL niversal two-station deburring ind 


chamtering machine, with integrated 


¥v 
iutomation equipment for high produc 
lion functionally 


rates chamters and 


both 


iutomatically pro 


Dearbort 
T-9-53 


deburrs gear 


re teeth at 


ends of a 
yroove ach part 
essed through two work positions in 


READER SERVICE CARD ON PAGE i eyele 
169 TO REQUEST ADDITIONAL TOOLS of GOO parts ar 
OF TODAY INFORMATION \ithough the 


— custom tailored. on the 


time oft ix 
hour 
jufomation equipment 


Model BMED 





Big Feeds...Big Production...Big Profits... 





Dickerman 12” Rol-Di-Feed, 
conventionally mounted on 
the bolster of a punch 
press, to feed strip stock 
from right to left 





Here's a new, versatile feed designed to outperform others 
costing up to 8 times more! The Dickerman 12” Rol-Di-Feed 


is easily installed on any punch press. This new feed handles 








Left to 
Right 


Right to 
Left 


with equal ease such different materials as paper, plastic, 
or cold rolled steel—in thicknesses ranging from .003” to 


3/16” in any type of die piercing, blanking, compound, 


progressive or draw. The 12” Rol-Di-Feed feeds on the press 
upstroke and on the downstroke, permitting accurate stock 


feeds ip to 12” per cy le 


Open side design accommodates stock of almost any width 
12” Rol-Di-Feed 

or installed in pairs to handle unusual sizes and types 
of stock. Foi 


special’ feeds 


can be mounted to feed in any direction 





Double Feed for 


unusually wide stock 


greater production and profits, eliminate 


costly install the new standard Dickerman 


12” Rol-Di-Feed on all your press equipment! 








Send today for 
literature on the 
complete 
Dickerman line 


H. E. DICKERMAN MFG. CO. 
321-317 Albany St. « Springfield, Mass. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-182 
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145, the 
handle 


sided as 


universal 
helical 
involute 


from *.% to 6's5 in PD 


basic 
spur gears 


well as 


rate ot up to > teeth per 


side can be assured 


The automation equipment 


a single iif eviinder ine 
locked 


Parts are fed one 


limit witches 
distribution Vetem 
stop where the 
chanical finger 
If misali 


tomatically shuts it 


po ition 


i visual signal until 


Prope I ly 


orientes 
through the chute 
Modern Industrial Eng 
14230 Birwood Ave Detre 
T-9-54 


Lathe 


The lathe, designated 


is shown mounted on a 
which nas a lop surtace 
x 21 in 
‘system 

This precision tool ha 


ing headstock with a runou 


The Tool 


deep and has an 


We 


machine will 
ind str dight 


form spline 


Production 


econd pet 


work oft 


four inter 


Model \. has 


in, Capac ity through the 


pindle It 


teel cabinet 


won 


oil cooling 


" 
ong 


ball be il 


t less than 


Engineer 





0.0001 in. at headstock, It has a quick- properties. Cimeut NC (noncorrosive) Aig Hose Nozzle Holder 


closing headstock and V belt drive. Six- s a sulphurized oil additive and is par 
position turret has %@ in. holes for tools, ticularly iited for nonferrous metals This magnetic air-hose nozzle holder 
double compound rack and pinion slide Cimeut S heavy duty) is a sulphur clamps to machine tools at the point 
rest with a front tool post that will ized oil dditive tor use on terrou of use to clear away cutting. The device 
swivel 360 deg. Over-all length of lathe metals onl is designed for job marketed under the name Dilley Mag 
24 in bed length is 22 in. Swing ith xceptionally low cutting speeds netic Nozzle Holder, consists of a pli 
5.905. Distance between centers is id extrem mall tool clearances on able rubber nozzle fastened to lifetime 
in tor has stable spee: vith machinability ratings of 45 magnets of 110 or 35-lb pulling power 
from 213-4275 with » speed- percent or le Slight, one-finger pressure starts the 
ind full reversing. A mechanic cluteh neinnati Milling Produets Div., Cin How of air through the nozzle, and air i 
can be supplied Millis Machine Co... Cinein shut off as pressure is released 
I W Derbyshire Ine Waltham ! Hie T-9-57 \ single motion of the operator 


Mass T-9-55 





Fastener Seal 


A controlled-flow waterprool vibra 


tion-dampening fastener has a cushion 


ing feature which protects porcelain 
ind other highly finished surtaces The 
fastener-seal, called Nyltite Staps, con 
sists of a self-conforming nylon washer 
preassembled to a standard P-K self 
lapping screw The washer, made of 


/vtel compresses 


threads of the fastener as the screw is 


turned in and thus seals the opening f The fastest—safest—most accurate 
The washer is folded upon itself so that . ‘ - line of screwless type holding 
1 Ke devices ever offered 

to industry. 


igainst head and 





drill jig, shown in the Sets and Locks 


above illustration, cost © / 
Heinrich customer $60.06. 
Original drill jig design was in a flash ® 
estimated ot $250.00. This is just one , 
Speedy loading and 
unloading cuts 


production costs 


The edge ol the Nvlor ippeatr only on 


he fener: sineenptamunce;. We: Sill eons GREAT GRIP-MASTER 
Oeeke ccake ail WORK SAVERS 


ylon = provie resiliency has a 


strength yltite washer, the folding f The Grip-Master Fixture locks make 
of the nylon washer upon itself, damp jig and fixture designing casier 

does away with locking details 

and troublesome clamps 


ood recovet factor and high tensile : _ — 


en vibration duces noise and sate 


guards ¢ ty hed surface igainst 


chipping, cracking or crazing Tool steel cuts faster, safer when 
locked in the grip of a Heinrich band 
saw vise. Unlike other Heinrich Vises 
from contact of dissimilar metals is P ’ guide bar is of soft cold roll steel 
retarded as th sh events contact _ = . to prevent damage to saw blade 
shoulder screws are removable 

for chain feed 


} lee trolytic deterioration resulting 


ol exposed are 0 I fastener with 


that of the el gemet material 

Pasker-Kalon. Diy. of General Ameri Heinrich Safety Drill Vise, with 
built-in recessed parallels, holds work 
2 - square. Vertical V-groove provides 
T-9-56 positive grip on rounds —table 
mounting attachment does away with 
clamps, straps, and adapters 


° e.8 , Vise « ot swi oO ble 
Oil Base Additives er ea 


group of oil additive re cl . y eis akg » catalog ‘ 
he ack to , : ‘ learn how Heinrich of 
cod . Grip-Masters can cut 


rvil 0 tooling costs Je her ’ 
metal cu gf 5 dus Le! 
—- = 


ean Tras portation Corp., Clifton XN. J 











oncentrate veneral 
purpose j i j hlorinated oil 


sdditive. which has chemically effective HEINRICH TOOLS, INC., Dept 187H, Racine, Wisconsin 





extreme pre re ind polar lubric iting 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-183 
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Toolmakers 


1 minute of are 


microscope reads to 0.0001" and 


Co-ordinate range 4” x 2” 


Compact built-in rotar ylape 


Make precise measurements 
to 0.0001” and cut rejects 
with Gaertner microscopes 


to- use micro 
indisputable measure 
tools thread 
fixtures. ete. With 
non 
no contact 


Here are reliable 
for precise 


ensy 
qty 
parts dies 
jigs 
you make direct 


ment of 
te mplate ‘ 


piece 
Mite 

thieome 
destructive 


instrument 
measurements 


no distortion sharp and clear 


Through the 
our Chicago plant three er 


linge ure 


facilities at 
satile, well 
can be adapted 

Find out now 
how you can gain new production savings 
with 


enginecrinkg 


constructed microscope 


to meet your exact need 


(,aertner measuring microscopes 


Coordinate 
Measuring Microscope 


High precision 
' trument 
dimensional 

» one wemen? 
Range 2" x 2 
reading to 0.0001 


Micrometer 
Slide Comperator 


cost 

1 for near 
1. Ranges 

reading te 


up te 
0.0001 or 0.00005 


Scale Micrometer or 
Shop Microscope 


th range 
Reading t 


Write for Bulletin 161-54 


The Gaertner 
Scientifie Corporation 


1241 Wrightwood Ave., Chicago 14, Ill 


Telephone: BUckingham 1-5335 
INDICATE A-9-184-1 


hand is all that is needed to clear av 


machine cuttings. The nozzle holder re 


mains anchored in the most convenient 
position when in use but can be adapted 
to) §=6position coolant tubes and spray 
nozzles 


The Dilley Mfg. Co 
Ohio 


1655 Doan Ave 
T-9-59 


Cleveland 


Milling Cutters 


milling cutters for 


rhe lree-cutting 


alternate ing 


sawing and for cut 
slots made 


self-locking 
forged ol high 


ting narrow, accurate are 


with tapered serrated, 


blades. The 


speed alee Is 


blades are 


sf tiled down for narrow 


v 


forge d of 
Ground blade 


result in 


bodies are 


stee! 


Reinforced 
nickel-alloy 


and ample 


euts 

tough 
laces chip room 
free-cutting action 


blades are 


iny diameter tro ) d in 


unusually 

Ke place ible ivailable ith 
ind in 
trom 


lool & ¢ 


width 
Apex 


Conn 


Shelton 16 


T-9-60 


itter 


Air Control Valves 


Design of the Nopak matic pilot oper 
ated control valve in 
blow Director 


pilot head which provides valve ver 


poppet ly pe i 
corporates an automat 


tility and simplifies 
The 
checks, is an 


piping 
Director i 


ball 
both 


Flow system of 


integral part of 
and double solenoid pilot contro 


heads. It picks 


pressure from whichever port is used as 


ingle 
automatically up pilot 
the inlet and directs it to the pilot valve 


all 2 and 3 








Because of this de sign 


THESE 


40-TON 
PRESSES 


take job after job in stride and give 
you top speed and uniform output 
on a variety of work. They stress 
simplicity in every detail to achieve 
quicker set-ups, easier changeovers 
and simpler operation. All are 
extra rugged, high precision units, 
made to withstand hard usage and 
assure service. 


long, satisfactory 


They are very moderately priced. 


Significant savings may result if you let our 
engineering staff assist you. There Is 
no obligation 


Rousselle Presses Choice of 
25 models 
in 5S to 
40-ton sizes. 


ore sold exctusively 
through leading 
machinery dealers. 


Manufacturers of Rousselle Presses 


SERVICE MACHINE CO. 


2310 WEST 78th STREET 
CHICAGO 20, ILL. 


INDICATE A-9-184-2 


The Tool Engineer 





way Nopak-matic valves can be piped 
Normally Open or Normally Closed to 
nply by piping to the proper 
valves can be piped 

either f two inlet 

the flow pattern 

The valve there 

nstalled in the most a 

Flow Director pilot 


change ible ol ill \ ilves 


nounted ind 
rv 2 and 35 
linder outlet 


iv iil ible 


or bottom porte d 


vdel ire 


g Nopak Div., 2750A 
ilwaukee 46, Wis 
T-9-61 


Rotary Cutting Unit 


( ipable of cutting 20 in ind larg 


irface finist suitable 


use. the rotary cutting 
can handle a 40 ft 
larger pipe 
in. Or heavier 

5 ft or more 
chucking drive 


centering is well as 


tl 


wement 


ontrol 


lo 404 


»14, 1. T-9-62 


Feed Rate Indicator 


indicator, which pro 
iccurate re idings is 
y for use in the setting 

m machine tools 
is a result of volt 
linear potentiom 
that a motion of 
creates 4 signal 
ite of feed. This 
i meter 

nute 


feed-rate 
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earless Drill Heads 


put A big advantages to work for you 


Any number Any hole 


of holes pattern 


Any hole pattern — on any center up to 1/2" dia. 


Up to 1200 holes con be drilled IN ONE PASS. 


—as close as the sum of hole diameters 
3 
— 4 as 


Any moterial On all centers 


A Zagar drill head is 
never obsolete. Zagar 
can re-locate spindles 
for other hole patterns. 


Can you visualize the savings 
made possibe by drilling 

up to 1200 holes at one pass? 
Zagar standard practice can 
handle any machinable 
material up to 14" diameter 
Holes of varying diameters 
can be drilled to form 

any pattern. Zagar Gearless 
Drill Heads, their efficiency 
proven by many years success, 
can be instatled on existing 
drill presses. Or, Zagar 

will lay out the necessary 
tooling for your entire job 
May we see your sample parts 
and study your requirements ? 
There is only one right 

answer one best answer 
for those requirements 


May we supply it? 


Get more 

information 
via Zagar's 
Engineering 


Manual E-9 


ZAGAR INCORPORATED 


23892 LAKELAND BOULEVARD, CLEVELAND 23, OHIO 


TOOLS FOR 
and SPECIAL MACHINERY 


INDUSTRY 


FOR FURTHER INFORMATION,’ USE READER SERVICE CARD; INDICATE A-9-185 





range ‘ ( yf) ipn with nie ip init seli-att iching to the 
sCCUTACY thir ‘ minus five per 
cent. Other « s are available 


ile member of the machine tool 
nethod ot attachment also allows 
It utilize miniat vacuum tube the rod magnet to pull free if the tool 
ind is poweres hy d batteries atid exceeds the potentiometer stroke 
with standard ni:gh Ils for tube 


filament power klectrical components National Automatic lool Co Ine 


ir mounted o1 laminated plastic Richmond, Ind T-9-62 
panel and protectes \ «t aluminum 
hy . ¥ ewe ¥ L pper half 


ine op rag pace tor 





USE READER SERVICE CARD ON PACE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


ol the 


the pick ip ou md ¢ g cable 
The potentiom 





fitted wil Adjustable Spacing Collars 


Th micrometer ad j table Spacing 





collar for milling machine cutter arbors 


\ i A ranging trom . 
4 ill standard cutter irbors 


idjusted plus or minus 





Precision SPINDLES paint the thousandth graduations 0 





Rated Double A 


Absolute Accuracy! 


is assured by dynamic electronic the iinet bart } . i ol 


Absolute dependability and balance 


1 tur 
balancer that checks spindles after nished panne 

ste ’ - . + 

assembly © provide the ultimate The graduation ' 0 paced that 
in on the job perfectior 


O.00] fiustm | i idly ob 


tained issuring ‘ \ idjustment 


America's finest complete line of Precision High Production when the collars and cutters are locked 
Spindles for Boring, Grinding, Milling and Drilling on a given arbor 


Dayton Roger Mi, Minne 
spolis 7, Minn T-9-63 
Whitnon precision Spindles have been developed 
for new and replacement application The 


extra 


rigidity from large spring pre-loaded bearing: Drilling-Tapping Machine 
Phe Nateo 1-6 multiple-spindle drill 
orrect preloading mechar mm keep no ' nd tapping 


Spindles and bearings tight at all time 


assures constant chatter tree ife 


( machine is now avail 


to com it) " hy pre Ti | | live ¢ cle control 
slide. This 


tions and wear on is des gned to make 1ulo 


a alr } ! ine rie 
pensate for changes created by temperature varia I tight-lin indexing 


drilling and tapping practi al 
| luctio 
Whitnon Spindles for Milling and Engraving will ne ill lot production 
A 1} ‘ ) | ds 
increase the output of your machine Whitnon Work Ihe operat inload the 


held tools cut on all lips, hence tools cut better ! le I il Ww ind de 


faster and last longer producing a finer finist irting fl lhe ma 


rave through ill opel itions 
Whitnon Spindles are built for high speed and na re ns to the loading position 
long life. Drills stay st wp and produce > st aight Over 100 combin tions of opel ations 
ak senaild Niel possible simply by setting selector 


Machining function 


available 
lrill, tap tep drill, chamfer 


counterbore spotiace and 


ib Ss al ‘ led means 
— 
m7) v UFACTURING COMPANY pecan senagar” tersclhortgar pelewrder- yy 98 


ise of vertical float 
ROUTE 6 AND NEW BRIT E, FARMINGTON, CONNECTICUT @ 


spindles 


Write for Literature Today 











) I I be used 
FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-186 
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ictuated indexing 
ontrolled by means 
cle ind is available 
Various 


in be mounted 


» positions 


chine consists of a mul 

geared head and a hy 

table. Spindles are driven 

ersal joints they can be 

djustable arms for posi 

wv fixed in the required 

bp » spindle plate fastened 

the head Lp to 24 
indjles ca be used on the H-6 de 


vending wimat upon horsepower 


That hime 


imed 
Spindle drive motor | Shp on the 
d 5 hp on the heavy 
aut mact 


National bistom it lool Co Ine 
T-9-64 


mitioning spacer table 
iny shop equipped with 
boring spindle It em 
manual operation and 
iny drill press operator 

iutes of traiming 

the spacer table de pends 

ccuracy of the spindle 
inder which it is used. Drilling and 


tapping may be performed without jigs 


Drilling. reaming and boring are done 


lose tolerances without boring fix 


truction of the table per 


duty drilling. There is no 
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Send for Die Set 

Comparison 

Chart and see 

for yourself why 

experienced 

tool and die 

makers specify 

and insist on “Standard” every 


time 


STANDARD DIE SET MFRS., 


1487 ELMWOOD AVENUE 
PROVIDENCE 7, R. I. 


Please send Comparison Chart 


| would also like a FREE sample 
of Standard” die makers grease 


New York * Philadelphia * Buffalo * Detroit * Grand Rapids * 


These details 
make 


he difference... 


Punch and die holders fully stress 
relieved — when you lay out work 
on a “Standard” die set, the dimen- 
sions “stay-put’ because “Standard” 
uses a metallurgically correct stress 
relieving process which produces 
great dimensional stability. 


Bushings — hardened, ground, and 
honed — provide full-length bear- 
ing for longer wear. Pre-shrunk in 
deep freeze for stress-free assembly 
into punch holder 


McVey Design Precision Posts (pat. 
applied for) for fast, easy assembly 
and disassembly of die sets with- 
out hammering or pounding. 


Posts chrome-coated for low fric- 
tion and long wear. 


Posts pre-shrunk in deep freeze for 
precision assembly into die holder 
holes. Bond of post in plate helped 
by Pentrate finish of post end. 


Special Machine Work further stress 
relieved for added assurance of di- 
mensional stability and precision fit 
of posts and bushings. 


there's a difference 


in die sets and 


S ta HA ta 
makes the difference! 


INC. 


Name 
Company 


Address 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-187 
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Indianapolis * Lovisville 


overhang and wide bearing areas make 
the table equivalent to an almost solid 
mass 
Operating mechanisms are simpli 
fied, and there are no electronic or hy 
draulic components 
Locations may be established by any 
i variety of method First piece 
toolroom work may be done by 
using gage blocks or end measures and 
micrometers i ictically inv measur 


ing units may user The spacer 








IT’S POWRARM RIGHT DOWN THE LINE 


{t Power Products Co., Grafton, Wis. 


Wilton PowRarms, placed every two feet on a 100’ long conveyor, help Power Products 
Corporation assemble six gasoline engine models on a single line. PowRarms, which can be 
moved to any angle in all three planes, and locked in position, enable operators to adjust 
work pieces to any convenient angle of approach. The result is an exceptionally high 
rate of production on all models. PowRarms come in a wide range of automatic and 
manual models 


Attach this ad to your letterhead for a free demonstration or literature! 


table will also accommodate De Vlieg 


Duplitrol bars which may be purchased 


WILTON TOOL MFG. CO., INC. Sndinidesl specifonions ex to om 


SCHILLER PARK, ILLINOIS The positioning units will duplicat 
to |e than 0.001 in., any measurement 
Wilton Vises Are Sold by Leading Distributors Everywhere 
standard used. Indicator ind measur 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-188-1 ing troughs are conveniently located 
—neneems lable top area is 16 b 4 in. There 


are tive /16 in lot Longitudinal 


RUTHMAN r-9-65 


GUSHER Rotary Actuator 
This integral servo valve retary actu 


itor which operate or i closed loop 
r@elollelati Pumps i i high power, high-torque un plifier 


that permit imp torque in 





Simple in design with “ moving parts to wear, the order of inch to control an 
Gusher Coolant Pumy vill g you year alter year output torque ) ou vf f foot 
f very efficient service at w maintenance cost pound depending on the ize of the 
The pre-lubricated heavy-duty ball bearin require particular model ce ned so that 
minimum attention. The electronically bal output and input reu ire hydrauli 
~ 

ed rotating assembly eliminate vibra cally interrelated, thu output shaft 
Always specify Gusher Coolant Pumps will ilwa ‘ h positior com 

or a trouble-free coolant system mane 
nds itself 


THERE'S A GUSHER FOR eee OS See oe 


Illustrated is a Snow Mant 0 nav driven mee ically by 


lecturing Ce. Single Spindle EVERY REQUIREMENT sae a all ae mie alien ie 


Vertical Full Universal Tapping 1 . BS Shen vice ( servo motor, syn 
ype bhor 


Machine equipped with a m=) chro - . ni ens do the iob 


Gusher Pump Write today for catalog 
MACHINERY CO. 


* COOLANT PUMPS 
* CIRCULATORS + AGITATORS 
: ol * MOLTEN METAL PUMPS 
1810 Reading Road Cincinnati, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9.188-2 
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nimum of effort with a high 

iccuracy which in some models is as 
lose as 1 deg o ire 

Since input torque requirements are 
ery low small sizes of electric il com 
ponents may be used 

The device is com posed of two basi 
elements 1 rotating input shaft which 
s coupled to a slide type valve, and a 
rotating output shaft which is attached 
to a set of movable vanes Models are 
ivailable with one set of vanes which 
move through an are of 270 deg If 
twice iS much torque ts req lired with 
the same package, a second set of vanes 
is imcorporated but the are reduced to 
95 deg All high-pressure seals, ete 
ire, made of teflon 

Industrial Control Products Ine 


Caldwell, N. J T-9-66 





USE READER SERVICE CARD ON PAGE 
169 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Limit Switch 


Line of heavy duty machine tool limit 
switches, Loxswitch Model L1OOWSO 
provide s two isolated circuits with over 
lapping contact irrangement The 
pring return mechanism holds one cit 
cuit closed 

Actuating tl operating lever ip 
proximately 5 deg 0 both circuit 
ind travel of ! dditional 4 deg opens 
the first circuit while keeping the secon 
circuit closed The spring return ve 
verses th procedure 

Normally furnished for clockwise op 
eration, with counterclockwise pring 
return, the switch is readily adjustable 


in the fleld for operation in the opposite 


direction. Safety overtravel of 70 deg in 
each direction is provided. The switch 
is enclosed in a water. dust and oil 
tight enclosure 

The line iné lie ingle pole double 
pole and three pole contact arrange 
ments a well various arrangement 
for neutra 0 ior witches ‘ mod 
els are available Vil i total o Sb i“ 
contact arrangement 

The R. B. Denison Mfg. Co 
Clair Ave NW Cleveland 13 

T-9-67 
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Proof of Vulcan Tool Steel Superiority 


am 


_ be '< a 
|S “> 


Cold rolling of critica! heat resisting alloy stator vanes at D.E. Makepeace Company, Attleboro, Mass 


Vulcan Service PLUS TCM Steel 
solves tough rolling problem 
on jet stator vanes 


Vulcan sales engineers, working closely with the tool experts of 
DD. KE. Makepeace, faced a tough and exacting problem: How 
to increase the service life of rolls used in cold rolling critical 


jet engine heat resisting alloy stator vanes 


As a result of joint investigations, design changes were recom 


mended and adopted. The result? Roll life was multiplied 


Vulcan engineers went further. Despite the fact that other 
grades of tool steel had been tried and found unsatisfactory 
Vulcan engineers predicted that additional improvements could 
be made by using Vulcan TCM steel. This recommendation, 
too, was adopted. The result? The already increased roll life 
was trebled. Net result: substantial savings with increased roll 


life, less down time and greater productivity 


This same engineering help is available to you without charge. 
For the name of your nearest Vulcan representative, write, 
wire or call collect. Vulcan Crucible Steel Division, H. K. Porter 
Company, Inc., Aliquippa, Pa 


JAl. JK. JPORTER COMPANY, JING. 


VULCAN CRUCIBLE STEEL DIVISION 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-189 
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HOW 
MANUFACTURERS 
CAN 

SAVE 

DOLLARS 


... EASY-FLO brazing cuts costs from design to delivery 


The amount of good you can do your product and yourself by ordering Handy & Harman silver brazing alloys is often 
best illustrated by dollars and cents figures. Silver brazing with Handy & Harman Easy-FLo and HaNpy FLux proves itself 
in many ways; its advantages are immediate and significant. The following “brazing benefits” 


apply to the example 
illustrated here... and easily could apply to your product. 


EASY-FLO Brazing: Permits the use of standard materials ¢ Reduces production time (increases production rate) 
Simplifies manufacturing (cuts down on rejects) ¢ Makes a lighter weight product (easier to handle, cheaper to 
ship) @ Often makes a product stronger and more compact 


BEFORE AFTER 











EASY-FLO Brazed Construction 


Cast Construction (Approximate Costs—based on 20,000 run 


(Approximate Costs) 

Materials : 

Screw Products & Stamping 

EASY-FLO Brazing Alloy 

Assembling and Brazing 

Total Cost $3.20 
Production Time 40 minutes 


Castings Complete $4.92 

Machining 2.76 

Total Cost $7.68 
Production Time 1% hours 


The gas burner shown here is just one example of how silver brazing can simplify product design and materially reduce 
production costs. Put your product in this picture, the results could be just as beneficial 


TAKE A LOOK 
».. at Bulletin 20. This concise Your NO. 
introduction to silver alloy braz- ’ 
ing talks about joining methods, 


as well as joint design and ene Ww HAWN DY a” HAR MA Py 
that be with 


mies can enjoyed 
Easy-FLo brazing. We'll send you - General Offices: 82 Fulton $1t., Mew York 38, H.Y. 


a copy whenever you request it DISTRIBUTORS I PRINCIPAL CITIES 


190 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-190 The Tool Engineer 





Robert A. Schafer is now vice-presi Donald Roon, formerly executive Three promotions at The Carpenter 
lent in charge of engineering for Baker vice-president of Houghton Laborato Steel Co. involved Douglas R. Beggs, 
Brothe Ine ! ‘ ! who pre ries, Ine has been elected president of former assistant to the vice pre ident 

executive the company to succeed Russell M. production; Foster W. Evans, former 

1 Co Houghton who gned uperintendent of production control 

more than 30 ind Harold W. Miller. Mr. Beggs now 
held of machine Metal & her Corp. has an is general superintendent of the Read 
nounced seve isfers. D, W. Oak- ing plant. Mr, Evans was made pro 

ley, previously technical advisor to the duction manager. Mr. Miller will con 

Bennett D. Jones. formerly mana president was made production mana tinue as head of the company’s engineer 
er of product development for Stand yer. H. A. Rack, formerly production ing. department while adding the re 


wa advanced nanager, became manager of engineer ponsibility of coordinating all eng 


director in the ing. C. H. Carpenter, Jr., who wa neering functions including electrical 


r of market develop ind mechanical maintenance, Mr. Mil 
‘ and product ment, was named technical advisor to ler a member of ASTI Calumet 
opment activities with nee f the president. K. E. Doud became \rea chapter 


aso il 


He will issistant manage 


and mi nd ssistant manager of engineering, and 

R. k. Davis was transferred from cet Three key appointments in Chrysler 

tral engineering department to the mar Corp. s Stamping Div. involved George 

ket development division S. Aradan, John H,. Davis and Ernest 
W. Marchand. Mr; \radan wa pro 


Hartford vecial Machiner 
Arthur c. Ruge has been named d moted from assistant master mechani 


ceed Hary munburg Jr 


rector of research development of the to divisional master mechani Mr 
Jone who ha ID I with H irttord 


Klectronics and Instrumentation Div. of Davi who was assistant resident engi 
inulacturin met a ind ile esti 
Baldwin-Lima-Hamilton ¢ orp. Robert neer at the company Outer Drive 
P. Lathrop was made manager of re plant, is now divisional chief engineer 


ea;re h and deve opment Dr Ruge Mi Mare hand who recently jomed 


iatior lor the past eight eal Is 


nber of ASTE’s Ft. Wayne chapter 


who was president of Ruge-de Forest Chrysler, is manufacturing manager for 
Durwood A. Blaisdell is new execu Inc. prior to its purchase by B-L-H in the Mack Ave. plant 
ice-president of The Baird Ma 1955. has been tafl consultant on re 
general manage earch and development for the division The post of O.B.L. engineering super 
pon ility | ill Baird opera ince 1956. Mr. Lathrop has been act isor at the Hamilton plant of Clear 
He forme ‘ i general part ng manager of 1 development se¢ ing Machine Corp. has been assigned to 


th Baker-Goodyear & Co tion of the divisior John Prendergast 


Daniel W. Cameron was ap- F. M. Fahrenwald, chairman Lester D. Martin is new vice Harvey L. Spaunburg Jr. has 
pointed vice-president-manu of the board and president president in charge of sales been named manufacturing 
facturing of Montreal Loco- of the Fahralloy Co., was of The Oster Mig. Co. suc manager of Hartford Special 
motive Works, Lid., an affil- elected to serve as president ceeding Arthur 5. Gould who Machinery Co. Associated 
iate of Aleo Products, Ine. of Alloy Casting Institute at retired. Mr. Martin al«o was with the firm sinee 1950, he 
He was formerly vice-presi its annual meeting. He sue elected a director and will has been sales manager of 


dent-manufacturing. ceeds Bradley B. Evans. continue as treasurer. the contract sales division. 
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Walter E. Callison has been named E. P. Bullard III (left) ix 
anager of Brehm Die Div. of Vulean new president and gen- 
lool Co. Prior to joining Vulean he wae eral manager of The Bal- 

issistant manager with Steel Prod lard Co., and E. C. Bul- 
cts Engineering Co lard (right) was elected 
chairman of the board 

Lewis Welding & Engineering Corp and chief executive offi- 
has announced appointment of Charles cer of the company. The 
E. Huddleston as director of engineer new president has been 

vice-president and = assis- 
ing. He previously was associated with . ' 
, ant enera manager. 
Olin Mathieson Chemical ¢ orp is . s , « 
’ The new chairman was 
engineering manager of the arms and president and general 


ummunition division manager since 1946. 


Scovill Miy (lo. recently announced 


ippointment of Norman J. Schaffer Appointment of Felix Zawaski as Louis R. Wanner was appointed to 
is works manager of its Forging and plant manager has been revealed by fill the newly created post of manufac 
serew Machine Div. Associated with (sear-O-Mation Div. of Michigan Tool turing manager in charge of plastics 
covill since 1939, he has been factory (co. He has been a process engineer metal base, assembly and formatic op 
uperintendent for the division ince joining the firm in 1954 erations for Sylvania Electric Products 


Ine He will be responsible lor manu 


facturing operations at the metal base 





and plastics plants in Warren, Pa., an 
assembly plant in Titusville, Pa. and 


a formatic plant in Naugatuck, Conn 


Vinco Corp. has announced election 
of Joseph S. Sherer, Jr. as president 
and board member to succeed E. J 


ECONOMICAL, ACCURATE Eggart who resigned Mr. Sherer pre 
PRODUCTION ae was preside nt of Reo Motors 

OF DIES AND MOLDS R. K. Hoffman, mana, ( 
WITH THE LATEST «ea _ jf Engineered Products Div. of Ac Pre 


cision Products. Ine is now vice 


president of the company. He has beer 


P ; ' 
( ) VZ associated with Acme since 1946 
HEGKEL Loy ate 
ie *4 : .. John R. Lenox, formerly an admini 
trative ofhcial of Minneapolis-Honey 


well Regulator Co.. has been elected 


universal pantograph ' vice-president in charge of operation 


ot Datamatic Corp wholly-owned 
DIE SINKING MACHINE . Honeywell subsidiary 
model KFI2 


Benchmaster Mfg. Co. has announced 
Decke! die sinking machines are justly ’ appointment of Arch C. Shafer as 


famous for their accuracy, production rat p 
' general sales F gy rior to ig 
and ease of operation. The KP12, latest and Deckel KF12 makes rapid, accurate enlarge z ra 4 manager I oming 
ent ductions trom Sw i4 I 
duplication. The 
ol covers an ares up manager for Cold Metal Products Co 
. up « 


60 to 10,000 p.m. enable you to do . Metallon Div 


uh and finish milling, as well as light 


largest Decke! model, does heavy die-sinkeing tenchmaster Mr Shafter “ ile 


jobs which formerly required much greater 


exsrment in equipment. Spindle speeds 


raving, on the same machine. The newly 
eloped, “mirror image” milling asach New manager of the product 
vent produces right and left hand dies and neering departme nt of Brush Ele 
wids from the same pattern. Other impor 


wg Lavan lly ~ veh cece 7 ov ae sons Susses, mace ates tronics Co. is Ralph V. Little, Jr. He 
ee formerly was assistant manager of the 


:, —_ Saddle elevatin department 
Seow on Une ual Appointment of Carl O. Larson a 


superintendent of its Machine Div. has 


been announced by Moore Special Tool 


— rming + Co Inc A veteran of 27 vears with 
een ‘alee 4 ' Moore, he now succeeds Hadar Wahl 


al shapes 


quist who retired 
Get in touch with us soon for informa- | 2-DIMENSIONAL ENGRAVERS + 3-DIMENSIONAL ENGRAVERS 


tien on this or other Decke!l machines: | UNIVERSAL MILLERS + UNIVERSAL TOOL & CUTTER GRINDERS Nils Lindstrom is now superintend 


ent of the tool division of Moore Special 
——— nationwide sales and service of precision machine tools Tool Co., Inc., succeeding William D. 

| —from bench lathes to boring mills. Angell who retired. A veteran of 20 
COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y years with the division, he served most 


In Ganaga Comact Cosa Corporation of Canada Ltd., 1160 Lakesnore Road, Long Branch, Toronto 14, Omtarie recently as division foreman 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-192 
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Announcement of the appointment of 
John D. Knox as head of project engi 
eering has been made by Adamas Car 
bide Corp. Prior to joining Adamas 
Mr. Knox served as production manager 


ot Sintercast Corp 


James D. Campbell was appointed 


ecutive vice-president of Patterson 
} erson-Comstock Overseas. Inc Euro 
pean subsidiary of Patterson-Emerson 
Comstock, Ine 


Four new offices were created: by the 
board of directors of Reliance Electri 
and Engineering Co. To fill the posts, 
William R. Hough, Walter H. Haber 
ind Hugh D. Luke were made vice- 
presidents operations groups, and 
Richard A. Geuder was made vice 
president—marketing. Mr. Hough also 


vice- president—engineering 


Donald F. Levleit, who has been 
ctory manager of the Detroit plant 


| 
i 


of Continental Motors Corp., has been 


ppointed general manager of Veet In 


\ppointment of Tom Conway as di 
tor of manufacturing services has 
made public by Borg-Warner 

Corp. He has been general works mana 
er of the I ycoming Div. of Avco Corp 


nee 1954 


Bathey Mfg Co has appointed 


Donald McLeod as director of engi 
neering ind purchasing, a newly 
eated position He will be responsi 
fe ill engineering and purchasing 

elating to government contracts 
earlier the company announced 
ipy iment of Glen R. Steele is 
le inayger Mr Steele who has 
with Bathey for nine years 
vith design and development 

present products 


John J. DiCicco was made director 


of pre prod iction planning and analysis 


- Chrysler Corp.’s manufacturing 

iff. Mr. DiCieco joined Chrysler last 

Ma ifter 20 years of service in the 
iutomotive ndustry 

\ppointment of George Kenkel to 

newly created post of manufacturing 

n charge of wire, weld and 

lamping operations has been 

Sylvania Electric Products 


Willard T. Holmes is now director of 
ind Rey K. Stephens di 
inufacturing of the Alectra 


1) f Consolidated Electrodynamics 
Corp. M Holmes previously was di 
facturing and Mr. Steph 
inager of the division's 

wit { le partment 
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ZZ 
PROGRESS _~—— 


pst 
SOLID CARBIDE TOOLS 


CASE HISTORY #16 
MID-WEST HEAVY MACHINERY MANUFACTURER 
































OPERATION  Reaming 7/16” x 1/2” deep hole 


; 


| Reaming 1/4” x 5/8” deep hole 
Wr 
. MATERIAL Cast Stellite, Rockwell C48 


7/16" & 1/4" SPEED -FEED 7/16” dia.—350 r.p.m 


RI AMERS 1/4” dia. —900 r.p.m 
2 : 
Series 1564 PRODUCTION 100 to 180 holes per tool 
Carbide Tipped reamer 
produced 10 holes. H.S.S. none 





CASE HISTORY #25 
MAJOR AUTOMOBILE MANUFACTURER 


OPERATION = Milling transmission bodies 
Plunge 3/4” and slot 7/8” 


| + AN MATERIAL Cast Iron 


SPEED - FEED 3840 r.p.m.—.0024 feed per 
0 

. bi 

>t E ‘ IAI revolution 


END MILI PRODUCTION 60,000 to 70,000 slots per tool 


3/8" diameter Previously used 1000 H.S.S 
Series 1507 End Mills per month, now uses 
24 Atrax mills 





CASE HISTORY #42 
MAJOR AIRCRAFT CORPORATION 


j ry H 183 and K-183 
BURS 


OPERATION — Burring 

MATERIAL Kirksite Dies 

SPEED -FEED 15,000 to 20,000 r.p.m 
PRODUCTION Solid Carbide Burs ran 1200 


nours average before resharp 
ening. Previously, resharpen 
ing HSS. Durs cost company 
q 


OU a day 


THE ATRAX COMPANY 


Newington Il, Connecticut 





URTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-193 


193 


























KENNAMETAL Dies swage up to 
50 times more pieces than steel 
with more accurate dimensions and better quality 


Ky switching to dies made of Kennametal Grade K90, As Kennametal dies and die sections are showing 
a manufacturer of hand tools has obtained these im similar results on many types of operations, why not 
portant benefits on a hot swaging operation: select Kennametal for your next die parts . . . for 
blanking, compacting, cold heading, cupping, drawing, 
forming, perforating, piercing, slitting, stamping or 
swaging. 
You can choose from Kennametal’s ‘‘90 Series’’ with 
* swaged pieces are now more uniform and of better six grades or the exclusive non-galling “80 Series” 
quality with three grades. These grades provide a range of 
* the Kennametal dies are outlasting the steel dies carbides that meet the specific requirements of any 
1) to 50 times die application. 
A Kennametal die engineer will gladly work with 
Although the Kennametal die blocks cost about five you or your die maker in applying the right grade of 
times more than the steel dies previously used, they Kennametal for your dies. Call him at your nearest 
quickly pay for themselves and show substantial prof Kennametal office or write to KENNAMETAL INC., 
its on the investment. Latrobe, Pennsylvania. 


* increased production of swaged steel alloy rods 
from 100 to 1000 pieces between dressings 
machine down time greatly reduced 
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Student Clubs May Help Beat Engineer Shortage 


Positive ste ps tow ird a remedy for 
the engineering shortage im the 
taken by Michigan 


where a program originated 


clubs to 


future 


have been State 
University 
lor organizing stimulate the 


high 


engineering Career 1ETS 


HMiterest otf school students in an 


(which stand 
lechnical So 


lor Junior Engineering 


erety provide a means tor youngster 


lo visit college ol 


engineering or in 


talk to 


attend meetings of 


dustrial plants ind installations 


successtul engineer 


professional societic ind gain practical 


help in qual living tor in engineering 


colles 
A chief activity of the club 

truction of projects to discover 

work engineer ado Cdn such 


built a digital computer mnother 





which was or 


Kett Corp., 


provide 


y inized to 
con ulting ervices in aeronau 
tical and 
lied fields 
Kett 


Center, tne ind will be located 


civil mechani il rhuse lear 


electrical engineering and 


ha now been named Pechnical 
at Pom 
pane Le wh kla lhe new ubsidiary 
LoS. Industrie Ine will be housed 
that compan new research and 


elopment cent 


New 


ter tor 


100,000 sq ft en 
lemeo A 


opene ad at 


ne { ‘ 
filheering ¢ 


ralt ¢ orp. has been 
lexas The ultra 


modern ct Will provide space 


to house et m “ ! intil now have 


been scattere neering group 
some distance ) o will pro 
ide a computing enough to 
permit «) electronic 


prail aectio 


Ground broken lor a new 
$250.000 Wester Research 


Anaheim, Calif... for Robertshaw-Fulton 


Center at 


Control Co 


new endeavors 


Continental Bearing Kesearch Corp 
Fifth Ave New York 


been formed to provide engineer 


ated at 489 
| ' 
development and manutacturing in 


September 1957 


solar heated house model 


math 


veloped a 


Ordinarily a sclence ot 


teacher acts ds advisor 
Michigan 


serves to help start the clubs and pro 
It has the 


Headquarters at State 


vide guidance largest collec 


tion of material prepared by industry 


education and professional organiza 


lions designed to interest young people 
Curious 


iboul engineering careers 


hvery week a packet of special, timely 


mailed to the clubs. A news 
tells of club 


cholarships. The head 


material is 


letter projects and de 


cribes new 


quarters itself iwards engineering 


to club members in Michi 


gan and adj 


sf hol irship 


cent ireas However il 


ilso passe on news of engineering 


cholarsh | it all te iding institution 


the bearing ind lubrication field Ob 


ective ot the company 1s to inalyze 


design and supply bearings, in produ 


lion oF emiproduction quanities for 


pecihe applications It also will 


indertake desig tudies on a project 
Abramo 
Franklin 


enpihneeritip 


or con ulting ba Stanley 


vitz. formally associated with 


Institute. direct Lhe retivi 


the ot the corporation 


v 


Russell M. Houghton, who recent! 
ident of 


re igned 4 pre Houghton 


Laboratori Ine formed a new 
ce@eapany to be known a 


V hie firn will be i re 


Con ip Co 
earch and 


elopment or inization devoted to or 


mation and application of synthetic ma 
The nev company is lo« ated at 


nion St.. Olean, N.Y 


terial 
619 S, I 


Associated 
Coast 


Spring Corp’s West 
Calif. is 
Pacifie Div 
Spring Div 


reported in this 


operation Gardena 


now KNOW i Seaboard 


d Coil 


column col any leels that the 


new thatine 


more accurately the 


broader ‘ types of precision 


mechani 


ipplie d by the 


Coincidentally with 


of the transfer of its operations to 
new $*y-million plant in King of Pros 
sia, Pa., The Automat 


( ontrol Lo 


lemperature 
revealed the change in it 


name to Automatic Timing & Controls 


Inc. The new designation is considered 
more descriptive of the several product 


lines manutactured by ATE 


Corporate name of Greer lidustriv 
Inc. has been changed to Disogrin In 
with thi 
its afhliation with Greer Hy 


draulies, Inc 


dustries, Inc. In conjunction 
transition 
has been terminated, Al 
though the company 
New York International Air 
Jamaica, N.Y. for the present, the 


hie adquarte rs re 
main at 
port 
company is scheduled to move to a new 
plant which will provide larger accom 
modations, 


Miniature Precision Bearings, Ine. 


has acquired, through merger the 
Split Ballbearing Corp 
Horace D 


the joining of the two firm 


Ven ording lo 
MIB 


enables his 


Gilbert pre ident of 


company to broaden its base of opera 


tions and enhances its growth poten 


tial, giving it diversification without 


iflecting the specialization needed to 


maintain the technical tandard ol 


both companies Specialized identitie 


of the two divisions are to be main 


tained according to present plan 


Boice Gages, Inc. hia 
issets of Nilsson 
will operate wt a thie Nilsson (,uge 
Products, Ine Div. of Boice Gage It 
is expected that most of the personne! 
of the 


pure hased the 


Cage Co Ine ind 


acquired firm will be retained 


Vv 
Minneapolis-Honeywell Keyulato: 
Co. has purchased from Ratheon Mig 
Co. the latter 


1) percent stock interes 


in Datamatic 00.000 


Minne apolis 


uuilstanding 


( orp lor | 
Hone y 
stock in 


well now own ill 


Datamatic 


Earl R. Putnam, formerly a partner 
in Fasteut Tool Co., has 
tock in the 


purchased ill 


out tanding compan thu 


issuming control, His immediate plan 


include addition of several new item 


to the company line of cutting tool 


The Hydraulic Press Mig. Co. a 
division of Koehring Co. ha 
the Henry & Wright Div. of 
Miy. Co. Estimate 


excess of $]! 


quired 
hinhart 
price of the transfer 
g-mmillior Sale in 


ell the 
ind phi wal 


right to manufacture and 


& W right machine 
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inventory including s and hxtures 
pattern tools ind = c¢é ill operating 
equipment. Henry & Wright will oper 
ate as a ce partment ot ».M 


Acquisition of thy 
ing business of the 
Co. has been annout 
dated Foundries & Mfg 
Woodworth, however | 
manulacturing ana 


Assets and business o 
Products Co. have beet 
Jones & Laughlin tee 


Metal operation and 


... the preferred Ser ba 


becomes president ol 


Dial Indicators... Csaba Set Ei 


group of industrial companies owned b 
Standard Pressed ( 0 recently 
Presidents of the tw 
nounced jointly that 
Columbia will be exch 
SPS shares According tot 
ment there are no conte! 
have contour-lapped pinion teeth for greater accuracy in management, personne 


cies of either company 


Because tooth form determines how well pinions mesh — 


Engineers representi: 


Ames hardens, contour laps, and care fully inspects pinions for 
perfect tooth form and finish. The result: Pinions that mesh 


perfectly and a complete absence of accuracy-destroying carbide tool manufactures 
= P ; ‘ in Detroit to form The 
play’. This extra attention to detail is typical of the Ames a eile aii aoe 


manufacturing approach. It helps explain why the lifetime the organizatior 
lor hives 
cost of Ames Dial Indicators is lower, and why so many ae a . a 
companies specify Ames as preferred W rite today for irdize nomenclature 
this type of tool 
Otheers of the 
John \ Wright ot 
dustries, president 
Pratt & Whitney D 
and Richard | nylanae 
File and Tool ¢ orp 
Headquarte rs tor the 
established at 295 Mad 
York City 


com} lete information 


As an outgrowth 
International Congre oO 
held in Namur Belg 
iuthorities of that pro 
the initiative lor torn 
tional Associatior 
President of the 
K. Boulanger, profe 
technic faculty of Mo 


BCAMES CO | Sms 


tariat has been establ 
30 Ames Street, Waltham 4, Mass in Namur 
es | 
MANUFACTURERS OF M ROMETER DIAL GAUGES e MICROMETER DIAL INDICATORS 
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link between scien 
in various countries is 
bernetics, and to fur 
nt of that science and 
nd propagating the 
that field 
housand applications 
ve been received 


nt countries 


A plant tour and special festivities 
d the 50th anniversary of Pendle 
ries Ine The company 

founded as a_ three-man 

shop to make chisels and 

ow employs more than 1400 

its eight divisions and sub 

United States and 

re a line of more 


vice tools 


Park Drop Forge Co. marks its 


peration this year Phe 
factory buildings now 
n 10 acres has greatly 
product variety trom 


iutomotive ¢ rank 


nt parts for aircraft 
el locomotives, gen 
ompressors, pumps 
Windsor J 
founders 

first board 


ictively in 


new facilities 


An openhouse program marked 
tior f a $3'5-million manufae 

for Square D Co. in Glen 

of Milwaukee De 

e production, the 

more than 2.000 tt 


tems 


Iwo precision mechanical spring 
nut : ire being estab 
d Spring Corp. One 

ndustrial district 13 

Montreal, and the 

Juan, Puerto Rico 

Ti operated 

(Lo Lid i 

ot Associated 

» plant will be 


owe d subsidi ry 


Jones & Laughlin Steel Corp. have 
| gg ed bar mill in Wil 
ned t« produce 

primarily lor 

lhe one-story 

mlding contains 


q tt of produc 
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A 10-acre site at Santa Ana, Calif parts Corp. The new ultra modern plant 
has been selected for the new plant for located on a three and a half acre tract 
Flexonics Corp. which will extend the it 4000 S. E. Harney Dr., Portland, Ore 
firm’s manufacturing facilities to the will house the ofhces, engineering de 
West Coast. It will house special pro partment, tool and die shop, and metal 
duction facilities for aircraft, rocket lurgical laboratory as well as complete 
ind missile industries besides assembly quality control and production facili 
of industrial products and_ stocking ties 
Flexonics’ product line 


Acme Steel Co. has broken ground 
Completion of a $125,000 invest for its new $23-million steelmaking 
ment casting and shell molding plant plant in Riverdale, Ill. near Chicago 


has been announced by Precision Cast The facilities, scheduled for completion 








From 
Ore To 
Finished 
Product 

Within One 
Company 


* Combination Cutters ¢ 
End Mills + Twist Drilis 
, yo 

All these quality car- 
bide items are stoc in 
all standard grades in 
Sandvik warehouses 
across 


Send For FREE 32-Page Catalog 
Complete, illustrated catalog covers entire Coromant line. 
Includes extensive technical data section with many useful 
tables and diagrams on physical characteristics of Coromant 
grades, grade recommendations for various applications, 
cutting speeds, feeds, rake angles, etc. 


$S-115 


SA NDOVIK Division of SANDVIK STEEL, ING 


FAIR LAWN, WN. J., 1702 Nevins Road —Fair Lawn 4-6200 

in N. ¥. C. Algonquin 5-2200 

CHICAGO — 230 North Michigan Ave., Chicago |}, Ill —FRanklin 2-5638 
CLEVELAND — 8650 Brookpark Rd, Cleveland 29; O.- ONtario 1-3205 
DETROIT — 20005 James Couzens Highway, Detroit 35, Mich VErmont 7-9507 
LOS ANGELES — 3609 East Olympic Bivd., Los Angeles 23, Cal ANgelus 3-676) 
SANDVIK CANADIAN LTD P.O. Drawer 1330, Station 0, Montreal 9, PO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.197 





“Work flows through our machines 
at an unbroken pace — 


wth LIPE Automatic 
MAGAZINE LOADING BAR FEEDS” 


says Factory Superintendent Dan Thomas * 


Our production figures ran all over the chart when 
were using stock feeding devices equi yped with feed 
fingers. In addition to tricky set ups id frequent re-set 
ve lost a lot of poli hed stock which had to be scrapped 
or refinished when scratched or marred by feed-finges 
Operators suffered fatigue and strain trying to stay on top 
of these mechanical “prima donnas.” Production suffered 
from the slow-down resulting from all these factors 


Our first test run of a Lipe A.M.L,. Bar Feed pr 
every one of these bugs could be eliminated permanently 
It fed stock continuously without feed fingers with 
no repeat motion tor feed-outs no down-time for ad 
justments or remnant removal. There was no cutting air 
From 7:30 to 4:00 every turn of the spindl ; produced 
work it a day-in-day-out delivéry of 58* higher 
production! Our entire department i 


Lipe A.M.L. Bar Feeds 


ved that 


§ now equi ped with 


WRITE or WIRE for a FREE Lipe Sales 

Engineering estimate of production in 

creases, savings and amortization time of 
*Photographer's models and Lipe A.M.L. Bar Feeds in your produ 
pseudonyms used to protect tion layout 


ompany identity and confiden 
tial information 


Et Ktpe- ee Ree es 


' N 





BAR FEEDS «© HEAVY-DUTY AUTOMOTIVE CLUTCHES © PORTABLE POWER HACK SAWS 


FOR FURTHER INFORMATION USE READER SERVICE CARD INDICATE A-9-198 





ind 
Capac 
150.000 

ii 
Hing equip 
ibstantially 


The Carborundum Co. has launched 


$45,200,000 modernization and expan- 


t tl 
il 


il ree silicon car 
plant mothe United 
inada A ording to re 
portion of the expansior 


the iwinigan 


ine 


Enlarged manufacturing facilities 
e been completed for Kennametal 


it the compa! (_hestnut Ridge 
Detroit { 


The Ulinois Gear 


earmarked 32-1 


The new Pelletizing |) 


Plant of 


new offices 


Offices at 


Portage Double Quick 


PDO 
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rade 


Metal Finishing 


kconomical new od tor machine 


production po ! etals deseribed 
in folder entitled The Lse of 
Guns for Abrasive 
in Machine Metal 


nye equipine 


spl i\ 
Bufling Compound 


Finishing,” explain 


operation and 
data on work 
ind maintenance co id 
\. Cusor 
Detroit | 

L-9-1 


chnique Clon 


Screws, Plugs, Pins 
illustrated 32-page brochure 


Unbrako 


product pre 


" plete line of 
crew 


overs heat 
ind stainiess steel 
well 


lead 
Ad 


Crews as 


Welding 


Photo 


Broth es 

L-9-3 

Grinding Wheel 
extensive] tral 


How 


tment Cast 


Ze DOOK 


formation and 


wax meth 
is they 


cal propertie 
metal extensively 
lirectly from Mid 
Dept. TI 

1 6. Ohio 


mbher 1957 


for free booklets and catalogs—use convenient request card, page 169 


Air Gages 
Applic ition 


Surface Treatment 
Latest deve lopme nis im AD87 1-1 Ie 
have 
Model 871 
originally a 


feed 


Bulletin 
that 


surtace treal 
$4-page 


prevention rie 


metals presented in cribes variou tise been 


handbook covet 


chanical and 


ment ot 


rust le veloped for the company s 


cal cleaning, bla ontrol cabinet) designed 


element for through 
Vhoto 


1CCOMpany thre bul 


other aspects o ize control 
metal st ( I ment illustrated 
photos nd diagran I I Houghto drawing 
ve.. Philadelphia letin. Moore Products Co. H & Ly 


L-9-5 comig St Philadelphia Pa L-9-6 


ening. pllospl ny ind 


centerle yrinder and engi 


heering 





Heavy duty attachments 
increase versatility 
of dependable, low-cost 


REAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 


Heavy Duty Vertical 
Milling Attachment 


A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
. with GREAVES MILLS. 


Make your own comparison of 22 specifications of 


operations 


Greaves and 7 other leading milling machines 


Heavy Duty Offset 
Vertical Milling Attachment 


Extra size table 
with 34 


> at extra cost 


travel ey OE 


viversal Milling Attachme 


GREAVES MACHINE TOOL CO. 

2303 Eastern Avenue, Cincinnati 2, Ohie 
Send Comparison Chart. I will make my own comparison 
of GREAVES MILLS with other makes 
Send information on Attachments and 


GREAVES MILLS 


Accessories for 





NAME 
FIRM 
ADORESS 
city 


Zone STATE 
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Investment Castings 


Brochure contait 


detailed 


ol tment 


uces il inve 
ition pore rit panor itriie 
held 
pecity and 
Alloy Pre 

4655 W 


view of entire investment casting 


deal with how to design 
bu Request directly from 
on Castings Co Dept I} 


150th St., Cleveland 11, Ohio 


Vertical Turret Lathes 
of 32. 42 and 52-in 


lathe pre 


Line vertical tur 
extensively il 
VTL-3 
ind de 


also describes 


ented in 
rated ( italog No 
ioportant features 


its of the 


pointing 
sign devel 
machine 
ol ittachment and 
t. Kaukauna Machine & Foun 
The Giddings & Lewis Ma 
ool Co. Kaukauna. Wi L.-9-7 


Welding Rod 
Inform alive 
1218-K gi 


propertie i 


Bulletin 


covers ph 


DH.- 
sical 


welded. gives analysis 


1 page 
ve details 


tensile strength elongation iverage 


tockwell hardne ind lists ty pu al uses 


ol fas welding rods bare electrodes 


F 


automatic welding wire and metal spray 
wire. Page Steel and Wire Div., Amer- 
ican Chain & Cable Co., Inc., Monessen, 


Pa L-9-8 


Reamer Selection 
Handy 


mdiy 


reference wall chart lists 


idual standard reamer sizes 
5010 in. in 


right ind left hand spir il plus 27 


rang 
ing from 0.0400 to 0 straight 
flute 
decimal 

helical die makers 


Des Plaines, Il 


ets in tractional wire gage 


SIZES | he 


L-9-9 


laper pin 


DoAll Co 





4 
W. 8. KNIGHT MACHINERY CO. 
3918 West Pine Bivd. «+ St. Lovis 8, Mo, 
FOR FURTHER INFORMATION 
200 


USE READER SERVICE CARD 


KNIGHT'S NEW No. 60 
VERSATILE VERTICAL 


PRECISION 
BORING & MILLING 


Unusual Extra Capacity. | 
vertical travel 

Rugged Bed-Type Table. Has 3-way bearing. 
Bed 36” wide; saddle 46” long 

Convenient, Simple Operation. Longitudinal 
hand-whee t, easily moved counter- 
balanced spindle and spindle head 

Choice of 3 Messuring Methods. Hardened 

} nd pr sion screws—! cating 

counters—dial indicator equipment 

Many Other Exclusive Features. Mail coupon 
today for complete information 


W R KNIGHT MACHINERY ( 
3918 West Pine Bivd,, St. Louis 8. M 


’ format on new N 


end complete i 


Name 


60 Vertical 


Tithe 


(©) Have representative call. 


INDICATE A-9.200 





Epoxy Resins 

Bulletin T-24 describes use of 
formulated resins for 
equipment 


features and 


Hysol 
epoxy fabrication 


of foundry pattern 


stressing 
important iivantages: 


gives step by-ste p description ol molds 


ind simplified casting ol patterns ind 
Houghton | 


N. Y 


boratories, 


L-9-10 


boxe by 
Inc., Olean, 


core 


Threading Machine 
I}lustrated 


contains detailed dat 


H-74 


8- page Bulletin 


i on machine 
truction, desig tus ind specifica 
tions for §& idmaco threading 


W ayes 
L-9-11 


machine T chine Co 


boro Pa 


Hand Stoning 
Pon ket IPAs illu trated handbook on 
hand toning tell how 


obtain better 


finishes and increase cutting .tool 
with the 
and cle 
iZts iy tilable im fate il o mm 
tured De pl 


Co Troy N Y 


proper ber ‘ lone list 
cribes pecia ! ) types and 


muta 


Manning 
L.-9-12 


stone 


Milling Cutters 
Illustrated 


SIZ rdvantage ot company Re 


empha 
mill 
ing cutters using Throway carbide in 
ti lion his! mad 
variou t 


itrobe P L.- 


0 
o pare 


serts; includes spe 
Newcomer 


9-13 


drawing lor 


Product Ine | 


Angle Calculator 


lL welve pure brochure explains theory 


use and advantages of Trigulatos 


device for solving angular caleulation 
Dia 
Instrument Ine 


Pottstown, Pa 


grams demonstrate operation bitch 
1480 I High st 


1.-9-14 


Carbide Tools and Dies 
Well-illustrated 


Jaquith carbide tools and dies 


brochure describes 
explain 
ing their development and advantages 
to the user. Jaquith Carbide Div. of 
Pratt & Whitney Co., Inc., 19 
St., Lynn, Mass 


Stewart 


L-9-15 


Surface Roughness 
Useful 24-page Ameri 
booklet on surface roughie WUVITLES> 
ind lay, published by American Socir 
of Mechanical Engine 


to reduce 


Stat 


plains how 


machining pst md control 


surtace finish det eomerrn i 


regularities of solid urtace 


ind physic il peci ( Puping 
roughnes ilso git . ol mbols to 


drawing pecite report 


Specihications also 
cision relerence 


comparison specime ition 
Brush 
Electronics Co 4 - . Ave 


Cleveland 14, Ohio L-9-16 


lor tracer type 


fool Engineer 





Cutting with Abrasives 
Illustrated 8-page Bulletin 5705 de 
ind its uses for 
lling, light finishing 
ietal, chemical 
ils by means 
s-propelled 
specihca 
 - 
With St 


9-17 
L-9-17 


Agitator Selector 
Dial type, pocket-size selector, called 
Dial. automatically 
of Pneumix 


mixing prob 


Tools 
Almost 5.001 


es, SOK ket wren 


wrench 
arop forged clamps, 
tool holder tup and hold down tools 
cutting too ind pipe tools presented 
in 120-page general catalog Arm- 


strong Bro 00 200 W. Arm- 
trong Ave., Chicago 30, Ill L-9-19 


Tool and Die Making 


Fight-page brochure discusses means 
of avoiding cracking hazards in manu 
lacture ot too i! aie vives detailed 
information ot lr ! how to make the 
tool, heat trea ent and electing hie 
steel well il ! ted th closeup pho 


tos to show rious point The Car 
pente! Steel Co Re iding Pa L-9-20 


Drafting 
Well illustr 
booklet, “Time ips for 
Draftsman and the ineer,” shows 59 
dratting and com 
written, it show 
» old problem 
N. Avondale 
L-9-21 


Lubrication Pump 


Pechnical 


Rochelle 
L-9-22 
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When shape and 
inaccessibility makes 
flat-surface machining 
of pump housings difficult ... 


Graymills Corp. cuts costs 
dramatically with an 


Engelberg Abrasive Belt Grinder 


The shape of the intake-discharge housing on a Graymills immer- 


sion pump makes it unsuitable 


for surface milling or turning on a 


lathe. When either method is used, pump leakage results in as much 
as 10% of production runs, requiring corrective machining that pushes 


unit costs up. 


Graymills installed an Engelberg platen type abrasive belt grinder, 
equipped with an automatic infeed table. To this machine (the BG8- 
FT9 described below) Graymills attached a draw-bar air fixture de 


veloped by their own engineers, 


castings with short run flexibility 


designed to handle several sizes of 
and minimum setup time 


Grinding rates on the grey metal pump castings are now consider 
ably faster than alternative methods, in spite of a 1/32” stock removal 
Very satisfactory belt life is obtained with 24-grit silicon carbide run 


ning at 5,000 s.f/m., cooled by a 


water-soluble chemical 


In the Graymills experience, Engelberg abrasive belt grinders again 


rove their a to specific needs 


imited only by t 


adaptability that is 


1€ Ingenuity of the engineers who program its use 


Solution to Graymills’ Problem: 
the BG8A-FT9 


Designed for Mass Production 


* Fast mac hining by wet 
or dry abrasive belt, 
backed by ground steel 
platen. Presetting controls 
rate of feed and pressure 
Quick approach of ball 
be aring table is followed 
vy slower, hydraulically 
controlled infeed down to 
Micro Stop limit. Doe 
fine tool room jobs of sur 
facing, squaring, grinding 
angles, be vels, radii ete 


For complete informa 
tion on this and other 
Engelberg Abrasive Belt 
Grinders, write 


The ENGELBERG HULLER 
Co., Inc 


307 Seneca St, Syracuse, N. Y 


Zucitiée. ABRASIVE BELT GRINDERS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-201 





Steels 
More thar 


hon. alloy and 

ae | hed ! | page 

is comprehens 
4 


feature 


steels and ine 
4 


? steel Joseph ‘ 
TURNOVER - a * * Box BOOO-A. Chicago 
er 
Quick Change Tools 

Detailed information o 
of quick change tool 
page Catalog No 
quick change holder tor « 


model number tor « 
covet quick et 
bar boring head 
bor aver Beave 
shell end mil i! 
woe ori ne} 
mation pertaming to 
lool and kngu 
County Ra (,a 


Air Cleaner 
Illy trates 


cleaner that 
moisture ane 

and air lines 
Aridifier Div 

190 | \ Lawrene 
Il. 


0% LESS BN 


Pax indexed for ea 


P log No. P. O. 65/1957 
TURNOVER HERE ef i ceaees Ge 
Md chuck eviindet ind 


where it really counts i a 


TURNIT, makes correct rotation of diamond tools a simple other Cushmas 
effortless operation; saves 50% and more in diamond tool cost. man Chuck Co., Hartford 


Now you can get a better wheel finish, closer work tolerance, 
longer wheel life and, at the same time, eliminate wheel glaz- Injection Molding 
ing and minimize grinding wheel heat, cracks and fractures. Bulletin No. 5% 
There is a TURNIT for almost every grinding application on —— 
all types and models of grinders. Whether you wish manual or 
automatic operation, internal or external installation call or 
write for recommendations. 


molding mae 

feature 

complete 

optional equipmen 

For further information ask for your copy of the new Turnit Hydraulic Press Mfg 
bulletin. Koehring Co., Mont Gile 
J. K. Smit are also manufacturers of diamond tools, diamond 
wheels, diamond drill bits, diamond lapping compound and 
diamond powder. Valve Actuator 
Illustrated Bulletin 


weight motorized 


J. K. SMIT & SONS, INC. 
Murray Hill, N. J. yell 

TORONTO © © «© DETROIT "ery alias Sf 1 

= Terrel Court, Dayton 7. Ohio. L-9-29 
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HORE EX-CL- Treat’ 
LITERATURE Yh artes 


EXCLUSIVE 


Regular industrial users of Chicago 
Latrobe Drills and Reamers have 
come to expect extra mileage from 
Chicago-Latrobe products. There are 
a lot of good reasons for this, but 
one of the foremost is the extra heat 
treatment that we call “Ex Cl Treat 

Ex-Cl-Treat” is an exclusive with 
Chicago Latrobe, as are these perform 
ance advantages that “Ex-Cl-Treat” 
produces 


Education for Managers 

The chief engineer of a large in 
dustrial plant was asked to explain the 
reason for the fact that so many of the 
best graduates were anxious to work 
for him. “That is easy to explain,” was 
his answer, “every time management 


wants to promote someone to a bette: 
} 1) Greater lubricity for more efficient 

position I submit the names of my best chip clearance 

men. In this way everyone working for 2) Reduced galling that prevents load 


Irie knows that he has a fair chance for Ing OR ergs 


promotion even though there may not (3) Strain reduction that lengthens tool 


life 
be an opening in my department 


(4) Added toughness that means less 


Hence, the graduates try to get into my breakage 


department 
Chis story is reported by Th. Hafen 
der in the Swiss magazine [ndustrielle 


Organisation No. 5, 1957 as an example 


Look for Chicago-Latrobe Drilis and 
Reamers thet are biack with bright 
margins. That's the way you identify 
Ex-CL-Treat.” Your Chiceago-Latrobe 
distributor has them 

of leading ideas in the practical educa 


tion of managers (Forderung des 
I uhrungs Vac hu uchses in Grosshe 


trieb). The author gives a great num 
ber of other principles governing re 
placement policies and the hiring of ) ) 4 
new employees. In the same issue F1 


Streiff presents principles for promo 
tions in the field of management, while “ W D ill d R 

A. Gutersohn, in a third article, dis Ex-CL-Treat rl S$ all eamers see 
cusses the same lop from the stand f 


hicago- 
atrob 


CHICAGO-LATROBE « 434 W. Ontario St., Chicago 10, Ill. 
OFFICES AND WAREHOUSES 
NEW YORK . DETROIT °* CHICAGO « LOS ANGELES 


point of the small and medium size 
factory 


Cold Extrusion of Steel 
in Czechoslovakia 

\ report on hydraulic presses built 
in Czechoslovakia for the cold extrusion 
of steel appears in issue No. 5, 1956 of 
Czechoslovak Heavy Industry authored 
by Olaf Stepanek Originally these 
presses were intended for working plas 


tics but have now been idapted to cold 









extrusion of steel 

Che author describes the production 
of nuts for the’ automotive industry 
Forty-five percent of the material is 
saved in comparison with older meth- 
ods. The author goes into great detail 
of the tool design for simultaneous 
piercing of the bore and of the hex 
agonal outside of the nut He also de 
cribes the presses used. He indicates 
that they must be rigid \ pressure of 
120 to 125 tons is required for the cold 


DOUBLE CIRCLE 

1 ¢ The stocks are large and the service is great from your 
oot local Distributor. Cali him 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.203 
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WALES 


}, HORIZONTAL 
HOLE PUNCHING 


Punching holes in any kind of flange, angle, channel or 
shape is usually a costly operation requiring custom 
dies, but not with WALES Standard H Tooling. This 
exclusive self-contained tooling equipment, with inter 
changeable punch, die and stripping mechanism makes 
possible fast, economical hole punching. WALES H 
Tooling insures FAST set-up with automatic 
alignment and the same equipment may be used overt 
and over again in any number of patterns 

Bench assembly virtually eliminates press down 

time. H Tooling is available to meet your every 


production requirement. 


SEND FOR BULLETIN No. 26-H 


WALESS/i/0// COMPANY 


AKRON, NEW YORK 
WALES-STRIPPIT OF CALIF., SOUTH GATE, CALIF ted 
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT copy ‘oeoy 


"the Wales-Way is the PLUS-PROFIT way” 


This fact filled Bulletin 
will give you the 


details. Send for your 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.204 





extrusion of a nut made of a steel of 
ibout 65,000 psi tensile strength. The 

t must be annealed after extrusion 
n order to restore the original structure 
of the material. When several millions 


f nuts are made yearly it is possible 


to make the entire process automatse 


Ceramic Tools in Russia 
and Czechoslovakia 
A review of an article by J. Peklenik 
is published in Stahl und Eisen No. 12 
of June 13, 1957, covering research and 
experience in the machining of metals 
with ceramic tools in Russia and 
Czechoslovakia. The Russian material 
called “Mikrolit.” Grain size, spe 
fic weight, compressive strength and 
other physical quantities are discussed. 
lool life tests were run using ceramic 
tips when turning carbon steels of 
ibout 100,000 psi (approx. equivalent 
to SAE 1045) using different feeds 
ind depths of cut. The author also 
measured the relationship between chip 
compression, cutting speed and feed 
He developed standards for the tool 
geometry. Milling operations are dis- 
cussed, where cutters equipped with 
ceramic tips milled soft steels and cast 
iron in the range of 180 to 200 Brinell 
Another article on ceramic tools ap 
peared in Technik und Betrieb 1957 
vol. 9, pages 35 to 37. It is published 
by K. R. Pawlowitz under the title 
Neue keramische Schneidwerkstoffe. A 
urvey of the properties and cutting 
conditions is given, with a section on 
grinding tec hniques The author recom- 
mends using diamond wheels for finish- 
ing after grinding the tips on two differ- 


ent silicon carbide wheels 


Clamped-On Chip Breakers 

Clamped-on chip breakers, which are 
relatively less common in Europe than 
in this country, have been studied by 
M. E. Mueller. A report is published 
by the Machine Tool Laboratory of The 
Swiss Institute of Technology in issue 
No. 6, 1957 of Werkstattstechnik und 
Maschinenbau. The title of the report 
is: “Die Beherrschung der Span form 
beim Drehen.” 

After discussing the advantages and 
disadvantages of chip breakers ground 
into the tool, the author presents the 
idvantages of clamped-on chip break- 
ers T hey permit free choice of feed 
ind depth of cut for breaking the chips, 
by changing the distance of the breaker 
plate from the cutting edge 

Tests have shown that a relationship 
exists between the chip thickness and 
the distance from the cutting edge to 
the clamped-on breaker plate. The 
smaller this ratio, the better the chips 
ire broken 

The smallest distance found accept- 
ible for breaking chips is about 6 to 7 
times chip thickness. Best results are 
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~ RT oe 29. 
ee ee - 
thie lista e is ibout 8 
. [ ck Longer spirals 
{ ie ratio is 9:1 to 
~ if result with a ratio 


ly | this ratio Lhe heel 
flect on the chip break 
y also, although less pronounced. It 
should be between 50 and 70 degrees 
lool geometr vork material, cutting 
peed and teed likewise enter into the 
ik y ol the chips because of their 
ne the p thickne 
hie ipe of the chip cross sectional 
the ratio of depth of cut 
not exceed 20:1 tor 
! in 
i 1 ther ndicate that 
‘ | tace ncreases when 
i ) | f ikers ire employed 
! is due to the tact that the area ol 
i vetween chip ind tool tace is 
] d i 1 thu the heat more con 
centrated e tests resulted in a dia 
i i drop in the depth ol 
I ile I creasing ratio of dis 
ince of the plate from the edge to chip 
thickne lool life, however, is not 
il intially iffected if the chip breaker 
designed for a ratio 8:1, except in 
es of tilg cutting peed 


Drilling Research 


The old topir of reducing the web 
thickne of twist drills for improved 
drill performance has again been made 
thie ipjyect ot an investigation is re 
ported by G. Bruegman in Fertigungs 

hnik Vol. No. 5, No. 11, pages 483 
o 494 I} ith refers to the work 
of three Russian researchers Shirow 
R k nd Klemm who have de 

eloped v web for the twist drill 


The article overs comparisons with 
drills with normal point It discusses 
the requirement ol the various ma 
hining qu f ch as feed, speed 


whic h for mu 
Phe 


1 tool life for 
second 


deve lope d 


nart deal with large teed with 
ills havir i idditional angle of 70 


if it the outer portion of the 


main 
itting edge ver a width of two tenths 
ft the diameter A so- 

point developed b 


illed cross-cross 

Klemm made 
the feed from 
An ad 


removal ta 


Increase 
0.019 ipl 
tiona hcre i f li metal 
ty was obtained by combining the 


with the additional 


above 





Electronic Associates Inc has 
pened Kuropean Computation Cen 
ter Rue de la Science 43, Brussels, Bel 
The enter ecializes in edu a- 
puter techniques 
ce if ipplic ition of 


ind rental of time on 


CHRYSLER 
saves 25,000 
and 60 days 


“downtime” with 
PLASTIC STEEL 


A DEVCON PRODUCT 





80% Steel 20% Plastic 

Crac} mn main cylinder of powder 

| | IT 1} “> ) 
metal press at Amplex Division of — pLASTIC STEEI steel 
Chrysler Corp. halted vital produc O% plastic) has saved weeks of 
tior Lhe ndependent repair firm lost production and thousands of 

, dollar PLASTIC STEEL A is 
alle n cho PLASTIC STEEI 
—_ | | like putty PLASTIC STEEL B 
to p hole can be poured both harden like 

teel in two hour LOU] vse 
PLASTIC STEEL B was forced “oe og ois ee 
into castin cavits PLASTIC tank valves, et with PLASTIC 
STEEI A was used to pateh leak in STEEI Bon t yr tical un 
base Result full operation in a material, Write ty for &-page 
, brochure howing how PLASTIC 
week al ‘ than SIUOU cost No STEEI ens p ‘ the bn re 
further akayt developed nd dollars throughout r plant 
TECHNICAL REPRESENTATIVES IN ALL MAJOR CITIES 


DEVCON CORPORATION 


121 ENDICOTT STREET, DANVERS, MASS. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-205-1 


New! 
— 





ALINA 
SCROLL 
CHUCK 





A truly precision chuck developed to meet exacting requirements The 


high 


method of clamping the largest possible area of the circumference permits 
minimum use of pre ire: fragile work is never deformed or crushed. In order to 
maintain th idvantage chucks over 4” capacity are equipped with eight jaws 


Removabl iws are available in a wide variety of styles for internal or external 


chucking, or the may be had in blank form suitable for your own machining 
Simple design permits quick and easy replacement of the shank, and shanks 
to sult ecial requirement may be machined at minimum cost In any shop 
Six sizes from 2” to 6” to fit all machines. Furnished with or without shanks 


<A> WRITE FOR LITERATURE AND COMPLETE CATALOG 
ALINA CORPORATION 


122 East Second St., Mineola, L.L, N.Y 





ystem 


yuler 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-205.2 
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Merat 
plant manage 
the Claridge Hotel 
}. Write association 
\ Madison St Chiu 


we intormation 


NATIONAL TRAvI 


astern 


Sept. 8-15. 


iit Th 


vestment Castil 


tute of 


tact society 


=) | (hicago 3 


Sept. 9-13. 
AMERICA 
Automation 
Cleve land 


Further 


IN\ 


Second 


Dechnology 


ie idqu irters 


INSTRUMENT 
12th 
conterence 


Auditorium 





ESTMENT CastTiInc IN 


innual course on in 
Massachusetts Insti 
Boston, Mass 
7 I 


more data 


( on 


Ill. for 


SOCIETY OF 
annual Instrument 
and 


( le ve land Ohio 


information on exhibit is avail 


Monroe 


exhibit, 





1000 6.P.M. 


Micronie Filtration 


T 


You get micronic filtration at high 
flow rates in the compact Delpark 
Filter-Matic 


Spite ( 


Designed for mini 
Filter-Matic 
bines highly efficient filtering ele- 
fully automatic §self- 
cleaning mechanisms. The filtering 
elements are permanent and elimt- 


miu the com 


ments with 


nate the usual expense of filter me- 
Clean flow the 
filter is not interrupted during the 
cleaning cycle 


dia coolant from 
Requires minimum 
attention 


G.P.M 


Capacities range from 5 


H CE 


Filter -Matic 


‘Tubulaw Sorecu 


VACUUM FILTER 


Free. FILTER GUIDE 


Write for Delpark’s new 
8 page bulletin on 
Filtration for Industry 


. . « FIRST in Filtration Advancement 


INDUSTRIAL FILTRATION COMPANY 
20 INDUSTRIAL AVENUE 
LEBANON, INDIANA 


FOR FURTHER INFORMATION, USE 


READER 


SERVICE CARD 


INDICATE A-9-206 





able 
labery 
Calit.; 


may be 


Fred J. 
Angeles, 
program 
Kindler, 
ISA, 313 


exhibit manager 
$443 5. Hill St., Los 
details of technical 
had Herbert 5 
director of technical programs 
Sixth Ave., Pittsburgh, Pa 


from 


from 


Sept. 9-13. Massacuuserts Institute 
or TECHNOLOGY. Special summer ses 


sion On precision investment Castings 
have 
the field; 
laboratory 


Direct 


for those who had practical ex- 


perience in will include lec 


tures and demon 
to Othee of 

Room 7-103, 
Mass 


exercises 
strations InquIrIes 
the 


M.L.1 


Summer Session 


Cambridge 39 


Nortu ¢ 
AGRICULTURE 


AROLINA 


Sept. 9-20. 
COLLEGE Of 


STATE 
ENGI 
North ( arolina 


AND 
University of 
week linear 

Request 


NEERING 


Iwo 


programming short 


course information 
Extension Div N. ( 


College, Raleigh, N. ¢ 


further 
from College 


State 


Sept. 17-18. Rapio-ELecrronics-Tewt 


VISION MANUFACTURERS ASSOCIATION 
control sys 


Amb issador 


Obtain more 


numerical 
tems tor tools 
Hotel, Los Calif 
facts from association headquarters, 11 


W. 42nd St., New York 36, N.Y 


Symposium on 
machine 


Angeles 


Sept. 17-20. 
INSTITUTE 
Beach 
othee 

17, N.Y 


AmeRICAN Die CastTING 
Annual meeting 
Hotel, Chicago, Il] Institute 
366 Madison Ave New York 


can supply other facts 


Edgewater 


Sept. 22-24. American Macuine Toor 
Annual 
Cleveland 


association of 


Philadelphia 5 Pa 


ASSOCIATION 
Cle veland 
inquiries to 


Arch St 


DisTRIBU TORS 
Hotel 


Send 


meeting 
Ohio 
hee, 1900 


Sept. 2 
or AMERICA 
Homestead 


3-24. Sree 
55th 
Hot 


ire available 


FouNDERS’ 
fall meeting The 
Spring Va Details 
ofhce, 606 
Cleveland 13, Ohio 


SOCIETY 


from socrely 


Terminal Tower 
Sept. 23-25. 
oF MECHANICAL ENGINEERS 
ing Statler Hotel 
Write society office 
York 18, N.Y 


THe AMERICAN SOCIETY 
Fall meet 

Hartford 
29 W 


for details 


Clonn 


New 


th St 


Sept. 23-25. STanvparps Ene 
CIETY Sixth annual 
Commodore, New 
more 
P. O. Box 281, 
Sept. 23-26. 


STEEI 


LERS SO 

Hotel 
Request 
ofthese 


meeting 
York, N.Y 


information from society 
N.J 

ASSOCIATION OJ 

Annual 
Penn Sheraton Hotel, Pittsburgh 
facts had from as 
fice, 1010 Empire Bldg., Pittsburgh 22 


Camden 
Iron & 
convention 
More 


sociation of 


ENGINEERS 


may be 


Sept. 24-25. 


Symposium, sponsored by 


ELECTRONICS 
Institute of 


INDUSTRIAI 
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industrial Electronics; American Inet | | SrowaaSherpe CHIPS Tl ST WEE @T IE (Ta Chips 
Prove Milling Efficiency! 


tute of Electrical Engineers and the 
Chicago sections of IRE and AIEI 
Morrison Hotel, Chicago Send in 
quiries to EF. A. Roberts (IRE) Union 
Phermoelectrit Corp 2001 Greenleaf 
St.. Evanston, IIL. or H. L. Garbarino 
ALEE Armour Research Foundation 
of Illinois Institute of Technology. 10 
W. 35th St.. Chicago 16, Ill 


Sept. 29-Oct. 3. Nationa, Screw Ma 


CHINE Propuctrs Association Fall 
meeting Broadmoor Hotel (Colorado 
Spring Colo. Write association ofhee 
2860 | 130th St.. Cleveland 20, Ohio 
lor detail 


Sept. 30-Oct. 1. Mareniar Hanpiine 


INSTITUTE Ne Joint industry fall 
meetings, Greenbrier White Sulphur 
Spring W. Va For mere facts, con 
tact institute othce, One Gateway Cen 


er, Pittsburgh 22. Pa 


Oct. 1-5. Society or AutTomorive EN 





GINEERS \eronautic meeting, aircraft 
productior forum ind aireratt engi 
neering display Ambassador Hotel 
Lo Angele Calif. Society ofhece 15 


ea ee . High Speed Steel Cutters... 
| — Key to Economy 


CHIP) =FORMATION 


Oct. 4-5. American Ceramic Sociery 


Refractorie di on meeting, Bedford 
Spring ote tedtore ‘ ‘ 
isinet,, Hotel, Bedford, Pa More in In conventional (up) milling, work is I ; ie hin 
formatior may he had trom society fed against direction of cutter rota- ONZ, UNDFOKEN ¢ Nps prove that the 
headquarters, 4055 N. High St., Colum tion. Chip is thin at initial engage- Brown & Sharpe helical plain milling 
Ohio ment of tooth, reaches maximum cutter is the right one for the job 


thickness at point where tooth ends An incorrectly designed cutter causes 


upward travel through work-piece 
° . ° broken, uneven chips, a rough sur 


Oct. 6-9. ELECTROCHEMICAL SOCIETY 


Inc. Fall meeting, Hotel Statler, Buf face finish 

tt. NW Write to seciety. 216 @ Correct rake angle is very important for superior finish rapid 

102nd St. New York 28. N.Y.. for more machining with less power increased cutter life. Every Brown 
: & Sharpe PRODUCTIONEERED Cutter is designed with the rake 
sa angle found best for fast, economical milling 

Oct, 7-9: Inuinots Institute or Tecer There's a big difference between price and cost of high speed 

monmee. Netlensl dinsteenion conte steel cutters. True Cutter cost is measured by how many accurate, 
ce, cosponsored by two other unive: uniform pieces are produced—at optimum speed—before the 

nil Gene tocheledd ennteiten Weal cutter requires resharpening. For maximum production, mini- 

herman, Chicago, Ill. Send inquirie mum cost, specify Brown & Sharpe PRODUCTIONEERED Cutters! 

to Raymond D. Meade, conference 

rdinator I 300 S. kederal St Write for 80 page Brown & Sharpe Catalog 

Cc} igo 16. Ill showing over 2300 High Speed Steel Tools 


and Accessories 





( _ a 7-9 AME! ( . SOCTE y 0 1 
word : ry oF | BUY THROUGH YOUR LOCAL DISTRIBUTOR Dy 


BRICATIO ENGINEERS and AMERICAN 
Society oF MECHANICAL ENGINEER 7 


Brown & Sharpe 


York Hotel, Toronto, Ont. Further is 
mation ma be obtained from Wil 








P. Youngelau Ir 1dministrative 

ecretal 84 k. Randolph St.. Chicago 

Mt BROW™M & SHARPE MFG. CO. « PROVIDENCE 1, RHODE ISLAND 
Oct. 9-11. Gray IRon Founpvers’ So 
ciety Ie Annual meeting, Drake STOCK OF OVER 3000 STANDARD TOOLS! 
Hotel, Chicago, Ill. Complete detail Obtain impartial High Speed Steel, Carbide and Carbide Tipped tooling 
~ ‘ be obta = d _ sn eo - ‘ : recommendations from your Brown & Sharpe—NELCO Distributor. 

itional Cut Oth ridg levelans 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.207 


September 1957 207 





PROBLEM: 


One of America’s leading 

electrical manufacturers 

needed thousands of mount- 
ing brackets daily for interchangeable 
line switches. Material — .050" cold 
rolled steel . . . close tolerances... 
interchangeable uniformity . .. produc- 
tion economy! 


eb 
of) '' SOLUTION: 


~7 

am 

SX \ /“, B. Jahn delivered — 

/\Y\4A “PRODUCTION PROVED” 
, 8 station progressive die to 
perform marking, piercing, blanking, 
forming and cutoff in one press opera- 
tion. 106 ton press produced 78 pieces 
per minute — 37,440 pieces per day! 
Another unusual die problem, routine 
at B. Jahn! 


Progressive Dies * Tools « Jigs ¢ Gages * Jig Boring * Keller Duplicating 
“Production Proved” Dies * Special Machinery © Jig Grinding ¢ Fixtures 


Send for 
Colorful 
20 page 
“CASE HISTORY” 
Brochure a 
TODAY! 


THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.208 
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14, Ohio 


Oct. 13-17. Pressep Metar Institute. 
Annual meeting, Castle Harbor, Ber 
muda Direct inquiries to 
headquarters, 3673 Lee Rd eveland 
20, Ohio 


Oct. 17-18. Armour Researcu Four 
DATION and ItiiNotrs | r 
TECHNOLOGY, sponsoring 

ference on industrial hyd 

Sherman, Chicago, Ill. Inquiries 

be sent to Rk iymond D Meade 

ence coordinator, IT] 5300 

St.. Chicago 16, Ill 

retary of ARF, 10 W 

I! 


Oct. 24-25. ENcINEERING 
Errecrive Drartine, | rsity of Wis 
consin, Dept. of Engineeri: Madison 
Wis Primarily aimed at helping chief 
draftsman hecome i bette ipervisor 
and to better organize | department 
bor details contact Robert A Ratner 
director, engineering nstitute he 
University of Wisconsin, Universitv Ex 
tension Div Dept. of Engineering 


Madison 6, Wis 


Oct. 27-30. AMERICAN (GEA 
FACTURERS ASSOCIATIO Fal 
Edgewater Beach Hotel, Chir 
for other information to 
Circle, Washington 5, D.( 


Oct. 27-31. Atomic INpustTRIAL Forum 
and AMERICAN NUCLEAR Socirry. An 
nual meeting and trade fair of the 
atomic industry, Plaza Hotel and New 
York Coliseum. New York. N.Y De 
tails are available from Atomic Indus 
trial Forum, 3 EF. 54th St., New York 
22, N.Y 


Oct. 28-31. Society or INpbustriat 
PACKAGING and MAaAtertats HaAnpiine 
ENcIngeerRS. National Industrial Pack 
aging and Handling Exposition, Con 
vention Hall, Atlantic ¢ N.J. Con 
tact the exposition mat ement, Han 
son & Shea, Inc., Suite 75 ie Gate 


way Center, Pittsburgh 


Oct. 30-Nov. 3. Natio 
MANUFACTURERS’ Assor 
convention, Edgewater 
Chicago, Ill. More det 
from association he 

Public Square Blas 

Ohio. 


Nov. 2-8. AMERICAN on 
Merats. National Metal Ex, 
Congress and annual meet 
national Amphitheatre 
House Chicago, Ill 
Metallurgical Congre 
held in conjunctior ! 

vy office, 7301 Euel 


ean 
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A. TOMATIC CONTROL is provided for 
industrial process plants as a result of 
developme nt of an advanced digital con- 
trol computer by the Ramo-Wooldridge 
The = fully 


transistorized com 


Corp 
Develop 
Transistorized 
Computer 


puter, known 4s 
the RW-300, is 
specifically de 
signed to automat 
ically control such processes as chemi 
cal manufacturing, metals processing or 
oil refining. The computer also can be 
used for general purpose scientific com- 
putation and to perform monitoring 
function on a data logger. According to 
officials of the company’s Computer Sys 
tem Div., the computer, when used as a 
central unit of a process control system 
will automatically read process instru 
ments perform computations necessary 
to relate these readings to process ob 
jectives, determine control actions that 
will result in best plant operation, and 
activate process mechanisms or adjust 
set points on supervised control loops 


7 * 7 


| ae rests of a new plating 
process indicate that rust forming on 


chrome plated steel surfaces may no 
longer he a problem Now held tests 
are be ing con 


ducted by a re Plating Process 
seare h organiza 


sis ‘i eal al Prevents Rust 
process developed OM Chromed Steel 
by Wagner Bro 

Ine Basic ally the method involves use 


ol a zine base plate n the coppe! 


Surface rust 


all 
eer 


Steel 


Chrome 





Nicke! 





Zinc oxide powder 


} 
Chrome | 


Nickel 


Copper 





Zinc 
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nickel-chrome plating sequence 
According to Bruno Leonelli, director 
of research for Wagner Bros., the zine 
base-plate principle has been common 
knowledge throughout industry, but its 
successful applic ition to the copper 
nickel-chrome sequence was delayed he 
cause of the affinity between zine and 


copper. This affinity results in molecu- 
lar blending of the zine and copper lay- 
ers which creates a gap between the 
surface of the part and the plating 
Such 


cracking and peeling of the plated sur- 


metals a gap results in rapid 
face 

Che new plating process apparently 
prohibits the molecular blending of the 
zine and copper plating layers. Conse 
quently no subsurface gap is formed 
ind there is no possibility of surface 
cracks and peeling caused by such gaps 

rests so far conducted involved ex 
posing a number of steel parts plated 
by the new method to a 20 percent salt 
spray bath at 100 degrees centigrade 
for a 192-hour period with no visible 
evidence of rusting, blistering, cracking 
or peeling. Such test conditions caused 
plated 
blemishes after 48 hours 


conventionally parts to show 





Copper 








(HD pri a6 BUSHINGS 


l 


OL an 


Because of ... 


High-carbon chrome bearing steel 


for consistent quality. 


2. Controlled-atmosphere heat 
treatment for uniform hardness and 
maximum wear resistance. 


3. Precision ground and honed for 
dimensional accuracy - concentricity. 


4. 100% inspection for assured customer 
satisfaction and confidence. 


Call or write today for your Accurate Drill Jig Bushing Catalog 


and price list. 


ACCURATE 





BUSHING COMPANY 


ASA STANDARD DRILL BUSHINGS - 


PRECISION PARTS 


443 NORTH AVENUE 
GARWOOD, NEW JERSEY 


PIERCING PUNCHES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-209 
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THREAD FOLLING DIES © DVOCONE DIES © 


Because Precision Depends Oll 


the Measuring System 


SPECIFY PRATT & WHITNEY JIG BORER END 
MEASURES AND INSIDE MICROMETERS 


Jig borers using the “End Measure” system of locating 
can only be as accurate as the measuring instruments they 
use. So, to protect your investment in jig boring precision, 
insist on the best in measurement Pratt & Whitney End 
Measures and Inside Micrometers. Made from selected 
gage steels, hardened, seasoned and finished in our stand 
ard temperature room, they are your assurance of depend 
able precision that can help you eliminate scrap losses, in 
crease productive efficiency and up-grade product quality 
and acceptability 


Send now for your copy of Curcular 611 
Pratt & Whitney Company, Inc 


16 Charter Oak Boulevard, West Hartford, Conn 


TAPS . THREAD CUTTERS ° REAMERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS . GAGE 
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AUTOMATION IN BusINESS AND INDUSTRY 
Edited by kugene M. Grabbe. Pub 
lished by John Wiley & Sons, Inc., 440 
hth Ave Vew York 16, N. Y. Price 
S/0. 63 page 
This book combine ! of 
twenty-one promine ind 
ientists in presenting the ) ent ta 
ol development ind pplications in 
eld of automatior 
i1utomation today ipplied on 
cale to control tems 
management to individual ma 
ig proce becomes ap 
gh the fields of feedback 
instrumentatior inalog 
computatior ind data proc 
:, Considerable attention is focused 
volume on electronics, computers 
la processing The chapters are 
ranged that the 


letail with a 


»blem 
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itment based on tested 

ind experimental find 

1 complete discussion of 

of machine designing trom 

idaptability id selection of materials 
to elimination otf vibration 

Problems at the back of the book are 

representative of the field covered and 

each problen based on an actual 

installation with emphasis on the de 


| rather than the anal 


Work, WorkKe! vp Work MEASURE 
i. Published 
ty Press, 2960 


V. oe Freel 


Abruzzi fi looks into work 
measurem yractices in their classical 
etting ew s that these practice 
fail to do tl " hat must be done 
for the tte e operation of modern 
industry ditheulty arises because 
the estimating tunction is confused with 
the ey ilu ition function Bec 1use ol 
this, classical practices perform neither 
of these functions well. The result is a 
yarne between management and la 
bor that ca ipt described within 
the lramework 0 th Von Neumann 
theory of game 

Roth labor nat ! yement are di 
I tandard ind 
hed. As standard 
value judgments 

ilt estimates that are blindly 
orable eithe to management or la 


bor. Describing how bargaining games 
tac syne gis rye te Because Precision Locating ts 
Only Half the Job 

CHOOSE PRATT & WHITNEY JIG BORING 
TOOLS, REAMERS AND STUB GAGES 


While accurate positioning is an essential part of precision 
jig boring, it’s only half the job. Equally important is the 
ibility to transfer the inherent accuracy of the machine to 
the workpiece and to a great degree, this depends on 
the cutting tools you choose. Help your jig borer deliver 
its high-precision potential choose Pratt & Whitney 
Boring Tools, End Mill Reamers and Stub Gages. De 

gned and produced by people who know jig borers and 
jig boring, they have everything it takes to put precision 
to work for you more efficiently and economically 


Send now for your copy of Circular 611 
Pratt & Whitney Company, Inc 
16 Charter Oak Boulevard, West Hartford, Conn 


y) 


~ 


Lits e KELLER CUTTERS . POELLERPFLEXR BURG 


PrRatT & WHITNEY 
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Models 400 and 600 Erickson Speed | 


indexers Standard inde 


———— A 
x plote pr 
vice 4. ¢ 6 

| parts prov 

mn Model 400 


mate 


Angular accuracy ERICKSON INDEXERS- 

n , 

ae 2 minutes the economical way to smash automation bottlenecks 
w eee 3 

repetitive accuracy Even the most elaborate automatic production line can bog down 


» expenswely without rapid and accurate automatic parts 
4 
in low tenths of That's where Erickson Indexers really pay off. For you can interlock 


them into your production set-up with micro switches and solenoid valve 
qa thousandth The hardened and ground lock pin operates in conjunction with the 
actuating mechanism to assure positive posit 
within 2 minutes of a degree. (Repetitive accuracy is no indication of 
angular accuracy. Erickson holds repetitive acouracy in low “tenths” of 
a thousandth.) And Erickson Indexers can maintain this great accurac 
because their adjustable, self-contained shock 
oushioned rotary load to the mechanism, thereby 


\S 
40° Speed to keep lines moving accuracy to reduce rejects long 


09 life to cut maintenance and capital investment all add up to Erickse 


Indexers, the economical way to smash automation bottlenec! 


positioning 


oning and angular accurae 


control unit delivers a 


reducing wear 


Write for Erickson Catalog K today! You'll find many interesting applicatior 


\ * 
\ Ca for all Erickson holding tools. Take advantage of our free engineering service 
Ve 


An Erickson field engineer will gladly work with you for production economy 


Erickson Toot Company 


2303-9 


Hamilton Avenue ¢ Cleveland 14, Ohio 


COLLET CHUCKS + FLOATING HOLDERS + TAP CHUCKS + TAP HOLDERS «+ AIR-OPERATED CHUCKS 


EXPANDING MANDRELS «+ SPECIAL HOLDING FIXTURES 


AA 2187 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-212 The Tool Engineer 








Automatic Gaging 
by 
Tape Control 


By W. S. Tandler 


Warner & Swasey Research Corp. 


New York, N. Be 


Miu ARY PRODUCTION requirements 


lor parts ot extreme comple xily de 


signed to closest tolerance that can be 


ve 
r 


produced have made it necessary to ga 


gi 
these complex parts economically and 


This has led lo 


a number of high 


it a fairly rapid rate 
the ade velopment ol 
precision measuring techniques which 


With these 


sible to correlate measuring the 


ire solving these problems 
iL is po 
results, compute them and come up with 
in over-all answer 

There ire two ipproaches possible 
the other 


one os the 


graphic technique; 
Lutomati« which may re 


ult in 


comput ition 

numerical presentation or in 
iutomaty egregation \ mac hine has 
which combines both 

| measures automati 

decides 

pl or reject in accord 
| 


tolerance 


esult ind 


incorporated 
If the decision is te 
Lf the 


however. the auto 


ction is taken 


ect 


big. |. Tape-controlled automatic in- 


spection mie hine im veller 
I 


wheel. At right is control unit con- 


checking 


taining tape controls and recording 


unit which charts the inspection results. 
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matic machine records all measure 


ments in the form of a deviation chart 
so that this can erve as a rejection 
report 

Over a number of years a technique 
has been developed in which measure 
electric contact, not 


by spark, and correlated by 


ments are taken by 
precision 
lides This technique is free of the 
ige-old problem ol pressure distortion 
and lends itself to automatic operation 
This is the basis of the 


Fig. | 


To establish and successfully utilize 


Probograph 


Fig. 2. Close up of wheel 


showing position of probe holder in 


impeller 


relation to vanes being measured for 


curvature. Ihe probe holder is 
which extends 
from the measuring head. To check 


the part the probe is moved by pro 


mounted on an arm 


gram control to positions and measur 
ing points indicated by the print. A 
rotary fixture holds the part during 


gaging, repositioning it as necessary. 


the Probograph technique, a basic con 


cept of part design had to 


KU along 


with it, namely coordinate dimension 


ing. This is not only a basie require 
ment of automatic measurement of com 
plex parts, it is a basic requirement of 


With this sys 


tem parts having a large 


automatic Computation 
number of 
surfaces and dimensions savtiie ol which 
must be closely correlated by tight tol 
erances, can be quickly measured and 
an answer secured within a matter of 
seconds, 

Where only relatively 


ties or even single parts are to be in 


small quanti 
spected a single probe machine, Fig 

performs the measuring operations con 
ecutively instead of imultaneously 
Measuring operations are progt unmed 
The program is put on punched tape 
digital numerical data 


hig 5 Phi data fall mte 


Iwo group (1) positioning data, point 


contaming the 


require d 


it which measurements are taken; and 


(2) measuring data, i. e. the dimension 


hig. 3. Close-up of control unit showing 
record chart and tape reader. A_ re 
cording is made on the strip chart, 
which advances a small step for each 
measurement. Styles cluster is at left. 





if we can’t 

cut your 

grinding 

costs ...... we'll 
say so! 


But We Usually Cut Them 
By 85-90%! 


Where there is room for improve 
nent 1 abrasive costs, removal 
rates, finish we will be the first 
to help you investigate the roughly 
the advantage s of Anocut Electro 
lytic Grinding Should our process 
be pled ur engineering service 
departm t will kee p in close contact 
with you continually striving for 


further mprovement 


For these reasons, all users of Anocut 
Electrolytic Grinding are realizing 
significant economie over their 
previous or alternate grinding meth 
ods. In fact, over 50 of our output 
it to satisfied customers who are 


ally reordering 


coupon are those material 
whict we have had " uch 
Check th ( you are inter- 


or literature and data 


EngineeringCompany 
O32) WEST WASHINGTON 


CHICAGO 6 TLLINOTS 
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hould rf id 
machine he 


i1s0 operates 

ions of the part 

operation automat illy com 
il with the actual di 
liflerence between nom 
dimension is the error 


ised tor com 


illy iutomat 

ind measuring 

most ignificant 

ime controls: that 

tioning for mea 

ible for machine 

nstance with this 

tape information can 

jig borer in making 

nspectior Phi tape 

ov the iutomatic control of 

converted to another tape 

iutomatic measuring ma 

contain the same 

both command and 

Phere only ire minor dif 

to the nature of the ma 

proce ind the measuring proc 

Conversion from one tape to the 

other require ont i fixed ‘ of rule 

ind not the think ig ind decision ot a 
human operator 

Ir the inmtomatin yuving icon ider 

thle number and iriety of complex 

part have heer ace 


These fall essentially 


| contoured part ind (% 


sfully in pected 
ntwo categorw 
») noncon 


toured surface il eviindrical formes 


big. 4. Top view of Airfoil Probograph 
showing blades for inspection, probe 
banks and holding fixture, center right, 


and recording strip in foreground. 


big. 5. Blade holding fixture for multi- 
probe inspection machine, with com- 


pressor blade in position. 


Among noncontoured complex parts 


ure housings year housings 


- 


turbine 


compressor and pump housings, shafts 
and many other parts The close con 
trol and inspection of concentricity and 
alignment of bores spacing of holes 
ind their relation to other surfaces on 
the same piece 1s one ol the exacting 
jobs most ippropriate tor this system 
elaborate 
tooling setups may be used, Figs. 4 & 5 


Measurements are taken at 40 or 50 


In the multiprobe machine 


point imultaneously. In this way, it 


po ible to inspect large quantities o 


turbine blade compressor blade et 
in a short period of time 
The measuring res iutomati 
ly computed and a 
fies acceptance i red 
The machine contains 


adjustable 


which if¢ 
quirement If all me 

blade are within the set 

machine accepts the blac 

a green light If any ce 

side tolerance, the machine et 


blade by 


showing a red ligl In this 


ise it automatically re peat il meas 
urement and records all measuring 
deviations on a strip chart 

No record is made of good blades 
however. the machine can be set to 
record all or any blade, if desired. The 
strip chart roll is stored on the right 
ide of the machine the chart extends 
under the stylus unit, comes down the 
slanted portion ind stretches over the 
whole length of the machine to permit 
clear and easy observation 


T he probe 
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banks mount the forty probe holders 
which are set by pin masters to the 
precise nominal contour of the blade 
The blade is held in the holding fixture 
visible between the probe banks 

rhus it is seen with these two types 
of machines, it is possible to inspect 
complex parts either for small produc 
tion or mass production. In small pro 
duction these methods are obviously, 
es per iallvy advant igeous because of the 
close relation of the tape controlled 
gaging technique with tape control pro 
duction 

Because small production means fre 
quent changes and flexibility of equip 
ment, tape control is one of the greatest 
steps forward ji iltaining automat 
equipment which at the same time is 
flexible The equivalent part in mass 
production is played by transfer ma 
chinery. While the inspection problem 
of tape-controlled machine production 


he solved by tape control ying 


gaging 
ispection problems of mass production 
in be solved by tooled automatic com 
puting and recording gaging machines 
All of the gaging methods de scribed 
ire applied to the part ifter it leaves 
the production machine The reason that 
in-process gag y is not ittempted I 
1 with con parts feedback cor 
rection is not likely to be practic il in 
the near tuture With automation of 
iging of complex part it will be pos 
ible for inspection not only to keep 
jutomatic production meth 


even to gain the lead 


Cutting Packaging and 
Handling Costs 


By EF. K. Gustin 
Packaging Engineer 
A. 0. Mooney 
Traffic Manager 
and 
41. S. Leve 
Manager, Aircraft Service Parts 


Bendix Aviation Corp. 
South Bend, Ind. 


handling ind packaging 
pst promising and 

ireas for reducing pro 
man companies 

the production 


operation 1s concerned with the han- 
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Pilot Your Way 


Zo LOWER COSTS 
and Higher 


~—. PRODUCTION! 


POWER SCREW 
DRIVERS 


A 
An exte 





versatile 


both t 





PARTS 
FEEDERS 
and ASSEMBLY MACHINES 


@ The advantages are too great to overlook: 
Speed never before equalled . . . Economy 
. . » Greater Accuracy .. . and Stepped-up 
Profits. Write for catalog now . . . Tell us 
your problem . . . Send parts or assembly 
and our Engineering Department will make 
recommendations. 


2799-A W. FORT STREET « DETROIT 26, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-215 





housing, receiving, shipping, and trans- 
portation have saved from $36,000 to 

$000,000 a year 
This is one of the principal reasons 
of incoming materials and the why packaging at Bendix is a function 
nent of finished pack iged goods of the trafhe department The choice of 
factory door. This segment needs trafhe to coordinate packaging activi 
re-examined continuously i i ties also reflects growing concern with 
to remain competitive If it freight costs. Pack ges ce veloped with 
to reduce the cost of pre full knowledge of trafhe considerations 
vendor items, decrease ship ometime pay ior themselves in freight 
ye lessen manual handling ivings. For example, palletizing rough 
iteriel during all operations, con steel stampings weighing less than 15 
warehousing space, minimize in pounds instead of shipping them loose 
ind provide hetter pac h iging has aved more u freight costs than the 
omical cost profit will in containers cost Substitution of other 
Some companir like Bendix materials for wood in a container for 
integrated and coordinated hipping an aircraft component paid 


material handling ware for the container by reducing the freight 
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Types and Sizes for 
Every Industrial Use 


ARMSTRONG Wrenches have engineered de- 
signs, a wide safety factor of extra strength, ac- 


curately machined openings that go over screw 
heads or nuts easily, grip firmly—will not slip, 


round corners or mar faces 


Drop forged from special high tensile carbon 
and alloy steels, heat treated to an exactly pre- 
determined balance of hardness, toughness and 
tensile strength. ARMSTRONG Wrenches will 
not “chew out,” will stand up through years of 
service, making work faster, easier and safer. 


In sizes and types, ARMSTRONG Wrenches 
comprise the most complete line of industrial 
wrenches manufactured. Specify “ARMSTRONG” 


when ordering wrenches 


B) Write for Catalog 


ARMSTRONG BROS. TOOL CO. Bhi 
5257 W. ARMSTRONG AVE e CHICAGO 30, ILL. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-216 
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per piece 40 percent in another case 

Handling of incoming materials has 
been improved by increased use of pal 
letization and by cooperative effort 
with suppliers to standardize their 
packaging or tailor it to Bendix’s ma 
terials-handling facilities. As a result, 


0) percent more material ts being 


ceived with a third less manpower—and 
with less operator tatigue Palletizing 
has reduced the time required to un 
load a truck from more than 20 man 
hours to 20 or 30 minutes and has re 
duced hox« if demurt ige Irom ibout 
$100 a month to less than $150 for the 
last four years 

Savings also are being obtained from 
1utomatic packaging machinery and 
from use of wire-bound pallets Be 
cause of palletizing, the hipping ce 
partment is no longer a_ bottleneck 
Fewer man-hours are needed to pack 
shipping containers the cubt dis 
placement in the container ha been 
reduced, with indirect sa 
load weight and fewer 
needed—950 in January 97, com 
pared to 6500 in January ) Other 
idy intages include rel 
stacking mobility ind 
From a symy ium i 
given at the National Pack 


the American Management 
way Times Square, New Y 
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How Computers Save 
Engineering Time 


By D. H. Ware 
WwW. J. Martiny 
and 
F. J. Maginniss 


General Electric Co. 
Schenectady, N.Y. 


In addition to many applications in 
accounting and business, electronic 
data processing machine ire giving 
new opportunities in all activities of 
engineering. These range from research 
and development studies, major design 
planning, production-engineering design 
calculations, through documentations of 
engineering information and generation 
of manufacturing instructions 

In production engineering many cal 
culations are made on special products 
scheduled in small quantities. The cal 
culations are usually lengthy and in- 
volved. By reducing the longer calcula 
tion procedures to a program for an 
electronic calculation machir a stand 
irdization of procedure i 
that all calculations made 
ner will be complete and ways based 
on the same premises and assumptions 
This standardization « les a fairly 
s of test 


rapid comparison of the It 


against design 


In many cases a shortac 
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ing manpower may compel the use of 
electronic computers to extend compe- 
tent decision-making to the less exper- 
ienced engineers without sacrificing free 
dom of action yet maintaining assurance 
of satisfactory performance 
Engineering documentation and gen 
eration of manufacturing instructions 
are quite similar to most production 
The use 
of electronic equipment in this field is 


and manufacturing activities 


accompanied by all the advantages one 
would find in such operations as ac- 


counting. Specifically a certain amount 





Cash flow for a large project on elec- 
tronic-data-processing equipment. 


of inventory control is gained through 
ele tronic data-processing machines by 
using cross-checking programs to elimi 
nate, for example the possibility of two 
drawing numbers or two model numbers 
for the same part 

This equipment has the advantages 
of being able to feed back to engineering 
management any reports on the types of 
spec ialties which are being sold or 
products or parts being built in suff- 
cient quantity to justify some sort of 
standardization or extra design effort to 
reduce variety 

One of the most important advantages 
to management is that it permits much 
more widespread and effective use of 
computers in all of the functions other 
Most of the identify- 
ing information for parts, subassemblies, 


than engineering 


ind complete units are generated by the 
engineering organization. Once these 
identifying numbers are made suitable 
for use on electronic equipment, any of 
the other functions would be able to 
use these numbers directly and not be 
obliged to provide conversion routines 
or abbreviations of numbers which may 
become so complex as to make the 
whole process unwieldy 

Savings, in an actual project of ap- 
plying a fairly complex set of problems 
and the related communication system, 


are shown in the accompanying chart. 
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Groove cut in shaft 
of fully assembled engine 
with WALDES TRUARC GROOVING TOOL 


fie lever (Rotates reer bearing 
/ hoveng in hreoded stand, imparting 
V anal movement to rear of grooving too!) 
JS Precision switch Externe! 
/ Adjysstadle stop ‘ - 
Fa Rear bearing stand 
F Front support housing 
_- Rear bearing housing 


Gosoline engine 


Split Dushing 
holding stand 


“HSS Toot bit 
{nse p 


Too! bit. \, \Clamp 











To install a small gear, Clemson Bros. 
must machine a recess (Tolerance: 
+ .033’ —.000’’) in a shaft of the en- 
gine for their power lawn mowers. 


Engines arrive fully assembled. Nor- 
mal procedure was to rotate the 
shaft. That involved removing a spark 
plug, mounting each engine firmly 
and accurately on a lathe, securing a 
gear or sprocket on the shaft, driving 
the shaft and moving the stationary 
cutting tool into position. The engine 
had to be reassembled after grooving. 


All this costly time and labor was elim- 
inated by holding the shaft stationary 


:] 


U.S, PAT 
2,411,426 


and using a tool that rotates— 
the Waldes Truarc Grooving Tool, 
equipped with an external grooving 
attachment. Because grooving dimen- 
sions are pre-set on the tool, there 
are no rejects caused by inaccurate 
cutting. 


No recessing problem is too tough for 
this amazingly versatile tool. It’s so 
simple, even unskilled labor can use 
it accurately...so cost-saving, it often 
pays for itself on a single small runt! 


Write now for 20-page manual con- 
taining full information en Waldes 
Truarc Grooving Tool. 


WALDES 





TRUARC 


=A GROOVING TOOL 


—— WALDES KOHINOOR, INC. 
hee «7-16 AUSTEL PLACE, L. 1. C. 1,6. Y. 


a d 


es 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-217 





CHROME CLAD DEPTH GAGES 


SPECIFY 


CHROME CLAD MACHINE DIVIDED RULES 


UFKIN Precision Tools 


WITH 


CHROME CLAD 


THE SUPERIOR FINISH 


® Non-glaring . . . reduces errors, saves time by 
making graduations easier to read 


® Reduces tool maintenance because it resists 
perspiration, rust and corrosion 


® Reduces tool costs because it wears longer, will 
not chip or peel off 


BETTER MEASURE WITH [UF KIN 


TAPES © RULES © PRECISION TOOLS 
THE LUFKIN RULE CO., Saginaw, Mich. 


IT PAYS TO USE YOUR INDUSTRIAL DISTRIBUTOR 
.»+ He can cut your stockroom costs 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-218 
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One set of bars represents annual net 
costs or savings, as compared to a man- 
ual system, for specific years after the 
start of the project. The other set rep- 
resents the same data On an accumu- 
lated basis. The use of electronic-data 
processing equipment offers high re- 
turns, but must be supplemented by sub- 
stantial investment in training, effort, 
time, and money 

From a paper given at the 1957 Engineering 
Management Conference, American Society of 


Mechanical Engineers, 29 West 39th St., New 
York, N. Y 
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Role of Materials Handling 
in Automatic Production 


By James R. Bright 


Associate Prof. of Business 
Administration 
Harvard University 
Cambridge, Mass. 


Productivity increases principally be- 
cause of greater capacity, higher speed, 
increased precision and reduced de 
je ndency upon Manpower loday’s pro 
duction systems, whether labeled auto 
mated or not, lean more and more on 
nonmanual devices for guidance and 
control, . 

Because of current trends to auto 
mati production the span of mechani- 
zation is increasing. Regardless of the 
presence or absence of complex forms 
of control, it is clear that as more a 
tivities are mechanized, the percent of 
nonmanual operation grows 

From a bird’s-eye view, automaticity 
is spreading across the total production 
sequence It may appear as (a) a 
series of unconnected islands of auto 
matic operation; (b) as an integrated 


production system, the printing of news 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


papers, for instance; or (c) it may 
be a thread of automaticity running 
through the production sequence with 
various combinations of mechanized and 
manual action clustered around the 
work stations, as in power-and-free con- 
veyor lines. 

Regardless of which of these evolu- 
tion paths is followed the various pieces 
of machinery tend to blend into an 
integrated whole The machine units 
become longer: fewer manual actions, 


hence fewer operators, are required 


The Tool Engineer 
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Centralized control extends nonman 
ual direction of action across a larger 
span of the production avsetem Pro 


| 


gram control extends nonmanual dire« 


tion over a longer period of time The 
effect l to reduce the Trequency ot 
human attention It ilso results n i 


precision ot machine iction that i he 


yond hun in skill in 


many cases 


Mechanization Growing 


Thus, the level of mechanization in a 


preat many individual operations of 


ictivities climbing toward i more 


| 
sophi ticated machine action 


The rising level of mechanization re 
duces the proportion of human control 


ind leads to control of one machine in 


terms of another pertormance or re 
quirements As a whole, then, the pro 
duction tem becoming more of a 


self-sufficient machine entity 

Although the units of machinery are 
growing larger through consolidation 
ind expansion of mechanization, there 
] 
| 


a notable reduction in the over-all 


size of the production ystem 
trend mean that 


there ire te et production line opera 


tor per unit of output Such operator 
i remaitr | le nal te of the physi 
cal act of production The operator 
becomes more of a patroller, a monitor 


Mechanizatior not onl 


to the phy ical activitie im the 


extending 
plant 
Tomorrow it will he ipplied if increa 
ing rate to information collection and 
inalysis tasl Many of these will be 
related to material handling activities 
torage of inventor. 
tock records and the 


these record 1 


maintenance of 
idditions and with 
drawals are made, is being mechanized 

It is only a step to link such mecha 
nized record-keeping activities to the 
control of the mechar ized warehouse ind 
i mechanized production ystem Uti 
ippear in only a few 
plants and 


in the future 


iderable time 
There will be, however 
controlled b 
ind throug! niormation ind instruc 
tions collated and issued by the com 
puter 


it a cons 


more ind more activities 


hese trend et forth the nature of 
the factory to come This 
highly 


with product on equipment so intimate ly 


factory is an 
integrated tl rf conveyorized 
assimilated into the convevor. and vice 
versa, that it is hard to tell where one 


Where sucl 


omated lines exist. there is ne 


starts ind the other stops 


iut » need 


ind no place for a conventional mate 
riale handling mar Random intermit 


tent movement and storage of materials 
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throughout the plant will be minimized This kind of a materials handling 
more and more Dy these integrated, cor man need not be conce rned about his 
tinuous flow systems future It couldn't look better! For 
Suppose it the materials handling where else in the firm is there someone 
man takes the initiative in developi who has the opportunity for over-all 
continuous flow, in forcing integratio perspective ot a firms primary activity 
of handling and manufacturing, in pio getting raw materials in one door 
neering tomorrows highly produ live ind finished goods out the other 
manulacturing ystems? Suppose he 
explores the ramifications and possibili- From. * paper The tank Siang Exposition 
ties of mechanized information handlin and Conference, Philadelphia, Pa., May 2, 1957 
ind sponsored by American Materials Handling 
in the factory and the warehouse? ety. 545 Sth A Mom Wes. a. Y 












New way to buy the 
finest drills made! 


7 
DRILL SETS (iv 


FRACTIONAL 
SIZE SETS \\ 
‘ 





WIRE SIZE SETS 






THREE EXCLUSIVE NEW STANDARD STOCK DRILL SETS 
SUPPLIED IN CONVENIENT NEW FOLDING INDEX CASES 
AVAILABLE NOW AT NEW LOW MONEY SAVING PRICES! 


@ They're made of top quality high speed steel heat 
treated it ontinuous mill length bars to assure 
the ultimate in uniform hardne extra toughness 


round-from-the 
pe ial Ace-originated 


solid after hardening by 
which produce 
plus keener, stronger 
finer, longer lasting drills. 


processes 


Leaieioa m*, 
eles more highly polished flute 
<< ; Ives 


cutting 


LETTER SIZE SETS 





Call your local distributor or 





ACE DRILL 


ADRIAN, MICHIGAN 


write direct today for details 
on this NEW WAY TO BUY ) v- 
THE FINEST DRILLS MADE! 5 





Originators of Ground-from-the Solid High Speed Steel Drills 


Taper Length Drills 

12” - 18” Longboy Drills 
Hordened H.5.5. Blanks 
General Purpose Drills 


Stub Length Drills 
Heavy Duty Drills 
Slow Spiral Drills 
Fast Spiral Drills 


“Hi -Brinell” Drills 
Solid Carbide Drills 
Taper Shank Drills 
Chucking Reamers 


Carbide Tipped Drills 
Step & Subland Drills 

“L" & MM" Plastic Drills 
Drill Length Reamers } 
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tech digests 


Development of 
Engineering Managers 


By M. Anshen 
Professor of Industrial Admin. 
Carnegie Inst. of Tech. 
Pittsburgh, Pa. 


Management is concerned with de- 
cision making. It contains elements of 
irt and science. It consists of three 
principal activities: 1) Deciding, in giv- 
en organizational environments, what 
are the important decisions to make; 

making decisions: and 3) seeing to 
it that decisions once made are trans 
lated into appropriate action 

Two types of current programs de- 
serve study. Those sponsored by uni- 


versities, with participants nominated 





and financed by their companies; and 
those sponsored by individual compa- 
nies for their own management people 


The Carnegie Program for executives 


mek Ge decisions, but was designed primarily for men who 


are being prepared for early advance e- 


ment to senior management positions 


the Tool Engineer can’t be wrong |" (°°: "=" 


of the following capacities 


Calling a play is one thing. Calling out the proper tooling material is quite @ Ability to take a company-wide 
another. The man designing tools for long run production cannot second- view of operation problems—to 
suess. His decisions are more studied, but his margin of error is less. see the inter-relations of produc 


In any league small contract shop or vast engineering organization tion, marketing, finance, engi 
Pioneer 921-1 has scored phenomenal success as the number one universal neering, research, and personnel 
tooling material. Its special aluminum-titanium alloy composition and method functions 
of casting guarantee absolute uniformity and freedom from porosity, distor- 
tion and casting defects Understanding of the human 


Being extremely stable, weighing 60-70% less than tool steel and possess- problems of business organiza 


ing high tensile strength, Pioneer 921-T cast aluminum plate meets every tions—capacity to work with 
precision tooling requirement, and at lower cost. Its versatile application and ind through people, to win their 
easy workability save money and man hours, being easily sawed, tapped, milled loyalty, and to direct and 
or welded. Each plate ot 921-T 1s delivered flat guaranteed within OOS” in strengthen their cooperative ef 


” 


thickme ol °4” or over fort 


Don't gu be sure! Insure the precision of the end product by specifying 
Pioneer 921-T for such tooling items as form blocks, stretch form dies and Il in organizing and analyz 
jig components. Write or call any Pioneer 921-T distributor for literature, ing facts for decision making 
engineering data and pric the tools and procedures of 
quantitative control in busine 


ALBUQUERQUE, N.M_: Morris Stee! & Supply Co OAKLAND, CALIF.: Earle M Jorgenson Co operations 
ATLANTA, GA.; Southern States tron Roofing Co RALEIGH, N.C.: Southern States Iron Roofing Co 
BOSTON, MASS.: American Stee! & Aluminum Corp RICHMOND, VA.: Southern States Iron Roofing Co 
Joseph T. Ryerson & Son, Inc ST. LOUIS, MO.: Industrial Metals, Inc Understanding of economic and 
BIRMINGHAM, ALA.: Southern States tron Roofing Co SOUTH BEND, IND.: Kasle Stee! Corporation | | bl th 
CHICAGO, ILL: Joseph T. Ryerson & Son, Inc UNION, N.J.: Mapes & Sprow! Steel Co ane ——— — 
CLEVELAND, O.: Kasle Stee! Corporation WALLINGFORD, CONN.: Joseph T. Ryerson & Son my-wide environment in which 
DALLAS, TEX.: Vinson Stee! & Aluminum Co WICHITA, KAN: Industrial Metals, Inc 
DEARBORN, MICH. Pioneer Aluminum Inc business leaders make and ex 
DENVER, COLO. ABC Metals Corporation SALES REPRESENTATIVES 


ecute the ylicies 
DETROIT, MICH.: Kosle Stee! Corporation Merris P. Kick & Sen ite their polici 


Inc 


Meier Brass & Aluminum Co 4050 Horton St., Emeryville 8, Calif 
GRAND RAPIDS, MICH: Kasle Stee! Corporation 


HARTFORD, CONN. American Stee! & Aluminum Corp Alse: Fresno, Colif.; Phoenix, Ariz 
HILLSIDE, NJ: Edgecomb Stee! & Aluminum Corp The Norwest Compony tant in connection with the use of either 
HOUSTON, TEX: Vinson Stee! & Aluminum Co 330 Second Ave. West, Seattle 99. Wash 
JERSEY CITY, NJ: Joseph T. Ryerson & Son, Inc type of program. Management devel- 
KANSAS CITY, MO; Industrial Metals, Inc EASTERN SALES OFFICE 
LOS ANGELES, CALIF.: Bratco Metals, Inc Pioneer Aluminum Inc cag a 
LOUISVILLE, KY: Southern States tron Roofing Co Richard G. Evans, Mgr through formal educational activities 
MEMPHIS, TENN: Southern States tron Roofing Ce ie 

MIAMI, FLA.; Southern States tron Rooting ¢ “~? ” Sree ERengen Ave., Souter, Mich ilone. In fact, there is serious danger 
MILWAUKEE, WIS: Joseph T. Ryerson & Son, Inc SOUTHWEST REGIONAL SALES MANAGER that 
NASHVILLE, TENN: Southern Stotes Iron Roofing Co Howard |. Hutchinson, P.O. Box 702, Dallas, Tex 


Selt Loke City One further consideration is impor 
opment cannot be pursued effectively 


planned educational programs 


whether university or company-spon- 


PION Ee Ee R ALUMINUM INC. ar sored——may lead to substantial waste of 


Subsidiary of MORRIS P. KIRK & SON, INC. PLATENS money, time, and effort, and may even 
rac coas " fF NATIONA £AO COMPANY VACUUM CHUCKS 


‘ . venerate harmful side effects in rela- 
5251 West Imperial Highway - ORegon 8-762) + Los Angeles 45, California. EXTRUSIONS ee pet 


tion to expectations and morale, if for- 
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valine om MARVEL Synclinal FILTERS 


mal educational activities are not pro- 
jected within the comprehensive frame- 
work of a total management-develop 
ment program. Such a comprehensive 
program begins with a forward estimate 
of management requirements, detailed 
by time periods, levels, and principal 
skill requisites. The second phase in 
building a comprehensive program is 
the analysis of current management re- 
sources at defined levels, including re 
sources that will become available for 
use through time. Comparison of needs 
and resources leads to the third phase; 
spelling out development requirements. 

A comprehensive program should aim 
it building an integrated development 
ictivity that makes effective, related use 
of all educational and training devices 
Specifically, this means rotation of job 
assignments to build technical skills, 
breadth of experience, and adaptabil- 
ity; assignment of planned growth in 


management responsibilities, with ob 










servation of performance and coaching 


by superiors; and intermix of on-the- A - 

job experience with formal educational nswer —_— ‘ 
projects —_— 
From a paper given at the 1957 Engineering DESIGNERS S. O. S. 
Management Conference American Society of 

Mechanical Engineers, 29 West 39th St New 


For Dependable Protection on All 


vvwoey Hydraulic and Low Pressure Systems 


LINE TYPE 
(Cutaway) 


a 3 Simple, Balanced Design is the answer to the grow 
Atomic Instruments For ing preference for MARVEL Synclinal FILTERS. Designers are specifying Marvel 
I 1 ; ; Synclinal Filters to assure minimum maintenance and maximum protection. Results 
re ustry show Marvel Synclinal Filter superiority in maintaining the greatest degree of cleanli 
ness of liquids in all hydraulic and low pressure systems with minimum downtime 
By S. F. Malaker Furthermore, when filter servicing is necessary, Marvels can be easily disassembled, 
cleaned and reassembled by any workman in a matter of minutes. Line types operate 


Ceneral Manager 
Daystrom Nuclear Division Again and again, Marvel Synclinal Filters have demonstrated they meet all requirements 
Daystrom, Inc. 


7 of the most exacting users, that today OVER 750 ORIGIN Al BOt IPMENT MANI 
Elizabeth, N. J. FACTURERS install Marvel Synclinal Filter 


in any position and may be serviced without disturbing pipe connections 


as standard equipment! 


leeme which ere met currently con- A SIZE FOR EVERY NEED FILTERS FOR FIRE-RESISTANT 

' ' Ae Available for sump or line installation in HYDRAULIC FLUIDS 
sia a ) 1s Ys apacities from ° G ° reater capac 4 

1dere to be instruments name nu- capaciti { 5 to 100 GPM. G t - , 4 , - » 

| ill be | ted ities may be attained by multiple installation arvels most recent development is a tor 
clear reactors wi e adapted as (as described in catalog). Choice of mone! for the efficient filtration of all types of fire 
process control equipment in future ap mesh sizes range from coarse 30 to fine 200 resistant hydraulic fluids 
plications IMMEDIATE DELIVERY WATER FILTERS 

Atomic automation or automation will As in the past, Marvel continues to offer Both sump and line type filters have been 
mm ; wr part of maiex dieumtest IMMEDIATE DELIVERY. adapted for use in all water filtering appli 
e integra ) i i 


cations. No changes have been made in the 
basic, balanced synclinal design. 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Ill. PHONE JUniper 68-6023 


OOOO S888 S888 S28 8888888 888888888882289 


ind manufacturing processes. 







The outlook for the atomic instru 
mentation is good and the growth of the 
market will be limited only by imagina 
tion of engineers 


Without obligation please send me complete data on @ 


° . Syne f n 
The type of instrumentation will Marvel Synciinal Filters, as Indicated 





« 
' 

Cat n q 
change m irkedly in the next few vears atalog 10 For Hydraulic Oils, Coolants, Lubricants ' 
; Catalog #£200-—For Fire-resistant Hydrautico Fiuids 6 
because of the introduction of new solid Aqueous Base ‘ 
state devices and electronic applications Catalog 100—For Fire-resistant Wydrautle Fluide : 

| Synthetle 
Atomic instruments of the future will * 
| Catalog wi for Water TE.9 ’ 
be considerably more sensitive to make ry 
use ot the weak radiations of such iso | Name . 
tope i tritium and other soft beta Catalogs ri pany ; 
emitter containing Add ; 
dress 5 
Future instruments will be lower in complete data ‘ 
, cit 

cost because of advanced technical available , : 
knowledge and higher production due on request Stat r) 
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standardization 


top performance IN MASS PRODUCTION Phe full 


he carried out to make known to engi- 


scale training program must 


neers in industry the possibilities in 


‘ ‘ utilization of radiation techniques 
60 vaporizer stands per minute . . . automatically oo bi gee 
[he major area requiring improve 


formed in one operation on an A. H. Nilson com- ; 


ments is that of detectors or sensors 


bination press and 4-slide. Kaz Vaporizer stands Present component ’ not with 
are a proof that clever product design, combined stand high temperatures and radiation 


: ve s po rile tl ew soli: 
with precision tooling by Nilson, increases produc- damage. It is possibl it new solid 
state ce vices will he cle veloped which 
tion and lowers costs. 
will measure temperatures by changes 
in magneti« structure; tor example 


Curie Point Transitions may be used as 


NILSON 4-SLIDES FEATURE — on off switches. Since these points are 


functions of temperature in various al 


ONE-MAN OPERATION lo | 


they might make excellent sensors 
FORMING OF WIRE OR RIBBON METALS FROM THE COIL Low power reactors ¢ irrently used 
ONE FAST, AUTOMATIC OPERATION WHICH STRAIGHTENS, for research or training will be modified 
FEEDS, PIERCES, BLANKS, SWAGES, STAMPS OR COINS, CUTS lor production line testing and chemi 
OFF, FORMS cal activation 
CRITICAL TOLERANCES UP TO .002 ON ANY RUNS Low level beta isotope will become 
FAST TOOL AND DIE CHANGING more widely used to decrease health 

hy 4 ( th fore il 
WIDE SIZE RANGE—FORMS WIRE UP TO V2 IN. DIA. IN FEEDS bazard ind —— will require 
TO 32 IN. MAX. AND RIBBON STOCK UP TO 3% IN. WIDE more sensitive equipment 

+ ‘ in| iyile heco 

PRESS SECTIONS—5 TO 30 TON CAP \s radiation techniques | me more 
wide ly spre id in industr i broad scale 
HEAVY DUTY MODELS—5O AND 75 TON CAP - 
training program will become incum 
bent on industry 
Without obligation, Nilson provides specific forming Future equipment will tend 
recommendations from detailed information. Send void of electron tube The amplifiers 


for A. H. Nilson catalogue .. . the first step to in- will be of the magnetic amplifier type 
ind the detector will be olid state 

creased production 

nature 


Fr 
At 


How To Weld Tool 
Steels 


By Patrick S. Doyen 


Welding Equipment and Supply Co. 
Detroit, Mich. 


In inert ga welding of tool steels. the 
best weld usually is that which has the 
same chemic il metallurg il and physi 
cal properties of the base metal itself 
. This matching of properties, allows 

1 ded o respond to | . 
Stand is rinc-plated Final step in forming Kaz stands on Nilson 4-slide. Feet are tl welded unit tor | 1 to heat treat 
steel strip 0.05 in spread, bent, crimped (G) with workpiece (P) on centerpost ment which is‘often required to facili 
thick by 0.625 in while next piece (N) is being cut off. Stop (K) on right slide 


wide made in (D) backs off after cut and workpiece (P) is wrapped sround tate machining 


steps A, B and C conterpost by die (A) when finished part is clear Fundamental rules re letermine 


the type of tool steel to be 


THE A. H. NILSON MACHINE CO. ee henna er S08 90 ene Pe 
1520 Bridgeport Ave., Shelton, Conn. ee ee | 


possible; preheat tool steel units before 


welding peen the we ld de posit to offset 
s | shrink ige when using meta | irc weld 





NILSSON | ** 
. 
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Metals For the Atomic 
Age 


By Bernard Kopelman 


Chief Engineer 
Atomic Energy Div. 
Sylvania Electric Products, Ine. 


New York 19, N. Y. 


ly btaining pow 

r | t ne ol in ly pe 
whether to | or nuclear, | dependent 
ipon the iltai ent of higher ind high 
‘ temperal t nthe engine Because 
here i large and concerted 

fort d d he development 
{ meta ind e¢ mii ( ipable ot with 
tanding | t perature under the 
rious co ) of corrosion, radi 
on ana ire Phe o-called wonder 
eltals like tilt im or even zirconium 
ire not use j t all in thi high tem 


perature area, between 29000 and 4000 F 

Thus a whole new field of retractory 
metals and ceramics |} developing which 
in the decade to come will be as impor 
tant or even more important than the 


nercial development ot 


titaniu nd zirconium The metals 
expected to take a prot inent position in 
tl rea re prineiy illy molybdenum 
ind nio il lhe trength to weight 

tio is ¢ ptionally high and makes 
them more tavored than metals such a 

gster ilthough thi is undergoing 


re-examination for high temperature ap 


plication en rhenium and several 
rathet! ire eart metal considered lab 
orato iriositie only a tew years ago 
ire current enjoying widespre id ex 
iliol levelopment 
| et i ill b ucce ful 
th ttempt to break through present 
temperature tatior must have i 
lig trengil 0 eight ratio, must have 
“i oxida ‘ tance to air at tem 


(Mw) | must be ( ipable 


! j mode ile ire ind in the 
t ible against 
itor 
Regard ‘ these too hold 
it j ist it temperature 

I » to 4000 F. Here the 

proble e ductilit thermal shock 
| tivil ibility to 


nuciedatl purpo es 


in perme " oO escap hission 
' 
i the cladding \ break 


iy be turther 


iuse ol the 


, ure led o esigt 1imed at 
voiding t erent poo echanical 
} } 
I talk fere 
A F I Nat I 
( Park Av New 
¥ N ¥ 
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SMOOTH 


but plenty tough! 





WENDT-SONIS tools cut 


fast and clean... stay sharp 


TEs ad 


The difference is in the finish! 

All Wendt-Sonis drills, reamers, counterbores 
and other round tools are 30°/, smoother by 
profilometer readings. Flo-Finish, an extra 
operation applied after final grinding, 
practically eliminates grinding marks, 





30°. smoother Flo-Finish reduces chip friction 
permits faster chip flow away from cutting 
edges — faster feeds and speeds. Lower chip 
friction also means less tool-damaging 

heat with a resulting increase in tool life 

In addition, less power is required, and work 


finish is improved — in some cases by an 


average of 50%. 





(right side) chose ‘ton For detailed information on Wendt-Sonis 


Fio-Finish eliminates tools, for competent technical 

grinding marks ° 
assistance on tooling problems, see your 
Wendt-Sonis distributor's salesman. 


Send for free 94-page Catalog 
No. 55—Address Dept. TE-957 


NV7 wenor-sonis COMPANY 


Hannibal, Missouri ©@ Rogers, Arkansas 
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VOMM My — 


“O”" RING GROOVE GAGES 


. Reli-, \-¢ ‘hek 


SNAP RING GROOVE GAGES D | AL IN DICATORS 


4 Try Them — Let Them Write Their 
Ss Own Performance Ticket For You 


OEPTH GAGES \ Starting June 1 The H. £ Morse Co. will offer industry 


precision dial indicators. These will be marketed east 
of the Great Divide as HEMCO — Reli-A-Chek. 


SIMPLE IN DESIGN - HIGHLY ACCURATE 
RUGGEDLY BUILT - TROUBLE FREE 
DEPENDABLE - HIGHLY VERSATILE 
— Rec DO A WIDE RANGE OF WORK 


S HM Standard models of the various designs will be stocked by 
om SNAP GAGES ay all H. E. Morse Co. distributors. Special designs can be 


TOOLING BALLS made on order. Parts and services are available at Holland. 


HEMCO PROCESS GAGES 


200: to 400% more life wear than steel gages 
Approximately same cost as plain steel gages 
Gaging costs cut 60/5 or more 
No lapping or grinding after HEMCO Process is applied 
HEMCO Chrome-hardness is 69 to 72 Rockwell C 
Unconditionally guaranteed not to chip or peel 


Let Them Write Their Own 


Performance Ticket For You 


If you have unusual gaging problems, ask us to help 
on design and quotations 


DISTRIBUTORS: Some fine territories are open. Why 


not write for information? 


THE H. E. MORSE CO. 


457 DOUGLAS ROAD HOLLAND, MICH. 
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The Jacobs Model 91 
Spindle Nose Collet 
Chuck for tool 


room 
and engine lathes 


ca 





The Jacobs 


Rubber 
Flex® 


Tap Chuck de 


signed for tapping 


heads and impact tools 


The Jacobs Plain Bear 
ing Chuck for dr 
presses, portable elec 
tric and air tools 


a 


sf 


Or 





Sacobs 


” 








CHUCKS 


Dependability is the sum of dependable parts 


Jacobs and your industrial supply distribu 


tor are ready to deliver the chuck 
and the service you deserve 


... first in service, 


you need 


First in chucks 


The Jacobs Manufacturing Company 
West Hartford, Connecticut 


The Jacobs Impact Key 
less Chuck especially 
designed for the air 
craft industry 


The Jacobs Model 96 
Collet Chuck for grind 
ing machines, millers 
and jig-borers 

















os 


4 


The Jacobs Ball Bear 
ing Super Chuck for 
heavy duty and pre 
cision industrial use 


. a) ee 


UNIONMELT Welding 
makes rugged seams for rugeed machines 


lough and heavy road-building machines are no stronger than the welds that hold 
their working parts together. Making sound joints in thick steel is a job made to 
order for LINDE’s UNIONMELT Submerged Melt Electric Welding. 
Using LUNIONMELT Welding, you get dense, deep welds in metal up to 1'4 inches 
thick in a single pass. There's no limit to thicknesses you can join with multiple 
passes. Welds are uniformly clean and smooth. With the right combination of 
LNIONMELT Composition and welding rod, alloy steels and even non-ferrous alloys 
can be welded as easily as stec]— manually or automatic ally. 
Get all the facts about LNtOoNMELT Welding, and LiInbE’s other modern welding 
methods. For a free copy of the booklet, “Modern Methods of Joining Metals.” address 
Dept.TE-9. Linpe Company, Division of Union Carbide Corporation, 30 East 42nd . : 
Street, vew York 17, N.Y. dn Canada: Linde Company, Division of Union Carbide pr wag Hemceggconee yess ag 


Canada Limited light-gage or heavy metals, at 


high speeds, automatically or 
manually, 


FOR THE BEST IN ELECTRIC WELDING—LOOK To LINDE! 


? 


} 
+ 
j 


fed Ni i= jie) = 


ide Corporation, 
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Five cylinder series... 


each the best of its kind! 


Here you see one more reason why experienced cylinde 


users prefer Hannifin cylinders...there is a Hannifin cylinder 


series for every type of service 


What pictures cannot show you is the extra effort that goes 


into every Hannifin cylinder, all the way from the drawing 


board to the shipping dock. This brings you design features 


other cylinders simply do not have...superior workmanship 


where it’s most needed for long, trouble-free service...and 


better delivery promises, better kept. All at prices no higher 
than you may have been paying for less satisfactory cylinders. 


There’s a Hannifin man near you—or, if the need is urgent 


call us long distance. He or we will welcome the opportunity 


to help you as you select the Hannifin cylinder series that best 


meets your needs 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 


COMPLETE CYLINDER FILE 
Write for your py of this new 


Hannifin Cylinder File complete, 


easy-to-use, easy-to-orcer from 

information on five lines of Hannifin _ 
cylinders. Write Hannifin Corpora HAN MIEIN 
on, 519 S. Wolf Road, Des Plaines, 


Ilinois 


September 1957 FURTHER INFORMATION, USE READER 
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CARD; 
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6-spindle 





automatic 


indexing 





drilling anc gue 
tapping 





Burgmaster | 
Turret 


Drill 


sensitive, fast Model 1C 











The Model 1C turret drilling and tapping 


machine expands the Burgmaster line to 


principle of bringing the spindle to the work 
eliminates the necessity of realigning for 


include a smaller capacity, sensitive feed, fast each operation. This reduces scrap and cuts 


operating machine. It is built to the same 
rugged standard for rigidity and accuracy 


time and in many instances eliminates fix- 


tures. This unit frees heavy duty machines 
evident in the larger units. The Burgmaster for larger capacity work. 


automatic indexing 


7” spindle travel 
SPECIAL 


seosaininetenes preselective spindle speeds 


FEATURES precision depth control 


sensitive hand feed 

quick setup 

close tolerances maintained 
low maintenance cost 
surface ground work table 


SPECIFICATIONS 


Drill Capacity in mild steel ; Size of the Table 


6 


14” x 24” 
Tap Capacity in mild steel 4” NAF | Max. Clearance, Spindle Nose to Stand. Table. .24” 


Drill Motor 1 HP, 2 Speed, 3 Phase, Min. Clearance, Spindle Nose to Stand. Table. .8%” 
' 

60 Cycle | Clearance Spindle to Base 42” 

Turret—Spiadie Travel ” | Max. Height 


Throat Depth 9%” Max. Width 


Spindle Runout at Spindle Nose 0003 TIR Max. Length 


Accuracy of depth control 002” Weight Uncrated 1000 Ibs. 


Max. Tool Clearance 4%,” Diam Weight Crated 1200 Ibs. 


20 minute, sound film available on request from any of our offices. Shows all models and new positioning table in action. 


For complete information contact our nearest office or phone, wire or write Dept. TE-9 


BURG TOOL Manufacturing Co., Inc. 


15001 South Figueroa Street, Gardena, California 


Burgmaster Sales Offices: 


CHICAGO: 5329 Lincoln Ave., Chicago 25, Ill. Phone: LOng Beach 1-1178 
NEW JERSEY: 86 No. Maple Ave., Ridgewood, N. J. Phone: Gilbert 4-3002 


DETROIT: 13730 W. 8-Mile Road, Detroit, Mich. Phone: LI 84333 
CLEVELAND: 14706 Detroit Ave., Cleveland 7, Ohio. Phone: ACademy 6-7030 SAN FRANCISCO BAY AREA: 857 Estabrook, San Leandro, Calif. 


Phone: LO 9-2244 





from %” to 112” are also available in hand operated, automatics and radials 





REPEATED 
ACCURACY 


With 


m- Ve 
DIAL 
INDICATORS 


THE MOST ACCURATE MADE 


The “Em-re” Dial Indicator will 

give you greater accuracy, greater 

repeatability and longer service 

Patents life than ever before possible 

Pending This precision performance results 

from a unique combination of de- 

sign features: the “Em-re's” simple, unit construction con- 

sisting of only 31 parts, 25 of which are interchangeable 

and common to all models —a fully jeweled gearing 

mechanism and a completely shockproof system, through- 

out the entire range, that actually contributes to the measuring 

accuracy obtained. Rigid testing with millions of severe 

impacts has failed to impair even slightly this repeated 

accuracy (to better than .00002” in .00005" and .0001” 

indicators). Stocked in 26 models, 8 ranges from .002” to 

1.000"; graduations in .00005", .000) 00025, .0005" and 

001". Also available for accurate indicator testing The 
“Master” Dial Indicator Checker 


Write for Catalog D. 


a i 4 8 | ee en oe 
PLEASANT VALLEY, NEW YORK 
USE READER SERVICE CARU, INDICATE A-9-230-1 


Worth Looking Into! 
Carr-Lane’s une or vi 
MILL FIXTURE KEYS 


TWO STYLES—EIGHT SIZES 


Easier to use. Just slide fixture 





 eF, 
7 


j j a“ 
onto mill, pin one end, rotate 2 


other end of fixture and a 


drop in key 


The above are jus! two of our many high production items 
accurately made, heat treated and rust prooted that sell tor 


a traction of the cost of producing them in your own shop 


WRITE or WIRE 
for CATALOG 5 
TODAY 


MANUFACTURING CO. 


9244 SHORTRIDGE + SAINT LOUIS 19, MISSOURI 
USE READER SERVICE CARD, INDICATE A-9.230.2 


230 


ASSEMBLY 


y 


MAKING rejects HERE ® hx- 


i's 
By usinc COMTORPLUGS 
at the machine 


Precision Internal Gage 
for holes Ye” to 10” dia. 
with tolerances in tenths. 


USERS SAY: 


Tolerances actually reduced 
by .0002 
Back tapers eliminated 


Marked increase in percentage of acceptabl 
work 


Any number of different operators get the same 
reading, thanks to the automatic positioning and fee! 


“Doesn't get out of order if handled a little rough 


USERS INCLUDE: 
Jet engine, automatic trans- COMTOR 


mission, household appliance 
farm machinery, guided COMPANY 


missile and other volume-pre 69 Farwell St 
cision plants. IT MAKES WALTHAM 54 
PRECISION GAGING EASY MASS 


GET THE FACTS — REQUEST BULLETIN soe 
USE READER SERVICE CARD; INDICATE A-9-230-3 








MEYCO CARBIDE INSERTED 
DRILL JIG BUSHINGS 
PROVE THEMSELVES 


The reason is simple: these 
unique bushings are ideally 
suited for long-running, unin- 
terrupted operations! 


Meyco carbide inserted bush- 
ings assure long life for drills, 
jigs, fixtures... accurate work 
maintained, resulting in less 
down-time, fewer lost man- 
hours. Last almost as long as 
solid carbide bushings, cost 
slightly more than ordinary 


bushings. Get the full story:. 

Write for information and PATENTED 
price list, ask for Catalog No. 1. Tungsten carbide rings at the points of 
42 wear: 2. Steel rings protect drilis and 

carbide, 3. Special hardened alloy steel 
body 

EST 
1888 


W. F. MEYERS CO. INC., BEDFORD, INDIANA 
USE READER SERVICE CARD; INDICATE A-9-230-4 
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BROWN & SHARPE standard design of the No. 11 Face Grinder provides 
all basic features needed for FULL AUTOMATION 


at Thompson Products 


Rapid and costly obsolescence of special machines can be avoided 
when you start with a standard machine that permits designing 
for any degree of automatic operation 


At Thompson Products, the No. 11 Face Grinding Machine, 
completely automated with the addition of special automatic 
cycles and work-handling equipment, meets full production 
demands for power steering parts used by a leading automobile 
manutacturer 


If specifications should be changed, or if the part is eliminated, 
the machine can be reconverted for revised special requirements, 
or for standard operations, without major expense. 


SET-UP CONTROLS 


TRACK TO 
POLISHING MACHINE 





TRACK TO TRANSFER ARM 
ON. FACE GRINDER 
7 ‘Sy ? 


' 


AUTOMATIC WHEEL 
DRESSER CONTROL 


FILTER FOR COOLANT 


CONVEYOR TRACK FROM 
CENTERLESS GRINDER 


The No. 11 Face Grinder Brown & Sharpe design — ts will survey your grinding 


operations at your requ Let them show you how to make 


without special equipment your machine investment pay the highest return in produc- 
is setting new production records on a tivity, in lasting economy. Write: Brown & Sharpe Mfg. Co., 
wide range of face grinding jobs Providence 1, R. I : 
— employing only the standard features The home of PRECISION CENTER '|BS 
which permit a semi-automatic grinding . 


cycle and preset wheel dressing control. 


Find out how it can lower your costs. Brown & Sharpe 


MILLING, GRINDING, AND SCREW MACHINES CUTTERS ° MACHINE TOOL ACCESSORIES ° PRECISION TOOLS ° PUMPS 


September 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-231 231 





ORN BRUSHING METHODS worthy of your confidence 


BEFORE 
BRUSHING 


AFTER 
BRUSHING 


Root of a Production Problem 


... Solved with Osborn Power Brushing 


b ge "RE looking at the root end of a turbine blade for jets... 
one of hundreds that go into every engine. Size and surface 
finish of the root must be held to exacting precision for perfect 
assembly and highest ultimate strength. Yet production costs must 
be down to earth. 
Utilizing Osborn’s power brushing method, jet blades are held 
in a fixture and traversed past Osborn Fascut» Brushes. In one sim- 
ple operation, all minute burrs on the root end are removed, sur- 
face junctures are blended eliminating sharp corners where stress 
concentrations might occur. Results are uniform, dependable .. . 
at a high rate of production. The operator has only to load and 
remove parts. 
An Osborn Brushing Analysis will show you how Osborn Power 
Brushing can simplify your metal-finishing operations. Write Osborn Brushamaticy 51-3L with three brush- 
The Osborn Manufacturing Company, Dept. K-38, Cleveland 14, Ohio. ing heads finishing root ends of jet blades. 





Send TODAY 
for the new 
20- page 
Brushamatic Booklet 











BRUSHING METHODS + POWER, PAINT AND MAINTENANCE BRUSHES + BRUSHING MACHINES +» FOUNDRY PRODUCTION MACHINERY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-232 The Tool Engineer 














CARBIDE 


TOOLS 


Bending of the tool body in expansion automatically 


provides clearance 


With Each Expansion, 
You Get 
A New Cutting Edge 


There's extra rigidity and accuracy 
in these Staples Expansion Reamers 
Tool bodies are solid—not split 
Expansion plugs, contacting well 
beyond the rear of the tips, apply 


uniform parallel pressure 


. Write for a catalog of Staples 


Precision Carbide Tools 


< 











KENNAMETAL Tooling plus Tool Engineering 
Service Tripled Return on Tooling Dollars 


It doesn’t show in the picture—but the Kendex 
tooling illustrated is producing THREE TIMES 
more parts per tool dollar than the clamped tools 


previously used. For Proof—-see Case | below. 


In many cases, results like these can’t be obtained 


by “off the shelf’”’ tools and ‘‘off the cuff’? methods. 


‘Today’s many new alloys and multitude of opera- 


tions call for (1) scientific job analysis, to determine 


proper setups, speeds, feeds, and cuts, (2) scientific 


tool selection which may call for special tools for 


*lrademark 


complex operations, and (3) machinist cooperation, 
to assure correct procedure. Kennametal’s expe- 
rienced Tool Engineers will work with your teol 
engineers and operating men in getting the right 
tool on each job. If standard Kennametal tooling 
does not cover the job . . . your Kennametal repre- 
sentative can make proper recommendations as all 
Kennametal field men are specially-trained tool 
engineers. For more information just write to 
KENNAMETAL INC., Latrobe, Penna., Department KE. 
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MINING, METAL AND WOODWORKING TOOLS 


a= Gtnitrts 


WEAR AND HEAT-RESISTANT PARTS 


234 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 
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ABRASION, CORROSION-RESISTANT PARTS 
o 


@ G=s1© (oD 


PERCUSSION AND IMPACT PARTS 


INDICATE A-9-234 The Tool Engineer 








and i 

° 
What has all this to do with taps? In for 

e' 1avs } 1? a: 7° i¢ af that } 

taf wer learned to make taps by tria 
ale mm 1808); 
Sithandele| +) with modern rese®arch equip 
ment, trained personnel and an.over 
areiiar: esire to make ROC 1 tools even 
Detter, nothing is taken for granted — we 


; ve 
nave to know 





ie thats why } GRE avigiaee tap is no 
ionger “just another tap’, it is the result 


if 


of infinite attention to détails. Man 


mMprovements in the taps you buy began 


here in the laboratory 


TODAY'S RESEARCH IS 
TOMORROW'S PAYOFT 


TAP AND DIE CORPORATION 


BUY FROM vourR GREENFIELD DISTRIBUTOR ror serRvViICE AND QUALITY 








ee " a 
‘LODGE & SHIPL 


a 7 AR 





THE LATHE Lodge & Shipley 16" Power-Turn 90° Copymatic Lathe 


THE OPERATION — Turning and facing to close tolerances 


THE CHUCK . Hort Ht, of course 


HORTON CHUCK DIVISION 
Greenfield Tap and Die Corporation 


Windsor Locks, Connecticut 


Call Your Horton Distributor Now! 





ADAMAS “GRADE A” 


PERFORMANCE WINNER 


For its role as the ‘‘standard of the industry'’’ Adamas Grade A ranks as perform- 
ance winner among all competing 6% cobalt straight tungsten carbide grades, 
(industry classification C-2). 
Grade A's outstanding performance in cutting tools, dies, and wear parts has won 
the applause of carbide users throughout the United States and Canada. Here 
is a dramatic sample of Adamas Grade A throwaway inserts in action on a typical 
turning operation of Navy ‘type D’’ cast iron . 

192 pieces per corner with a .250 depth 

of cut, 170 S.F.P.M. and .018 feed. 

Even in the carbide industry, stars are made not born. Grade A's success is the 
result of Adamas’ unique manufacturing processes which give Grade A its superior 
combination of three key metallurgical properties: . . . hardness . . . density . . 
and transverse rupture strength 
Benefit from Grade A's metallurgical superiority . . . write today for your free 
copy of: "Grade A... Metallurgical Facts and Application Tips” 


Address Dept 
Contact Adamas for the name of your local distributor 
ATAMAS CARBIDE CORPORATION, KENILWORTH, N. J. 
4 PRODUCERS OF TUNGSTEN CARBIDE TOOLS, TOOL TIPS, DIES, 
P WEAR PARTS, DEX-A-TOOL and CERALOX. 
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mew liquid sizing 


automaticaily gauges tull iength of honed bores 


CUSTOM-HONING SERVICE 


pert technicians 


Baawceoail 


od 


FOR FURTHER INFORMATION. USE READER SERVICE CARD. INDICATE .A-9-238 The ‘Tool Engineer 





Daieman 


22 


And here’s what it means to you... 


Recent tests in drilling 16,300 holes prove beyond doubt there's a difference in 
the wearing quality of bushings. Ex-Cell-O Bushings lasted twice as long as all 
other bushings in the test. 

There's a difference, too, in accuracy and uniformity of hardness —brought 
about by automatic control of furnace temperature, time in the furnace, and 
quenching technique. 

These differences make Ex-Cell-O the leader: (1) High chrome, high carbon 
oil-hardening bearing steel is used for long wear. (2) This steel is uniformly heat 
treated to 62-64 Rockwell ‘‘C"’. (3) Bushings are precision ground on inside and 
outside diameters, and under the head for perfect seating. (4) Besides measuring 
up to A. S. A. standards, bushings must meet Ex-Cell-O's own standards for 
precision. 

Large inventories in Detroit, New York, Downey, Cal., Lima, Ohio, and London, 
Canada, keep your inventory down. You get immediate shipment. 

Write for an Ex-Cell-O Drill Jig Bushing Catalog today. 


EX-CELL-O 
FOR 
PRECISION 
CORPORATION 
DETRO/T 32, MICHIGAWN 


MANUFACTURERS OF PRECISION MACHINE TOOLS «+ GRINDING AND BORING SPINDLES + CUTTING TOOLS + TORQUE ACTUATORS « 
RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


57-91 





LES 
JIG GROUND with 


Vuleaninre 


Provide yourself 


with this 


inexpen: str 


tor 


eqguipme 


sive” in 


your sent 
nt and JIG 
GRIND with a guarantee 


ment 


USe Of pres 


A five 


tract Tool Room 


station indexing fixture from Vulcan’s Con 


Your tool room in Dayton 


Using a jig borer index table with the Vulcanaire 


5 indexing holes and 35 locating and clamping 


JIG GROUND in place Result 


close locating and dowelling of indi 


vidual parts and of course 


holes were 


all 


elim 
inated 


hours of time 


*Vulcanaire 


equipme nt pays for 


itself 


on the 


first job 


Borrow our instructive 


1] minute movie on 


Jig Grinding 


Services of your Tool Room in Dayton 
ENGINEERING e PROCES 
DIES SPECIAL 
GRINDERS ° 

SHIMMY 


SING @ 

MACHINES 
MOTORIZED Notaay 

AND RELATED DIES 


Vulcan's 41st Year 


BUILOING ° TOOLS 
VULCANAIRE JIG 
TABLES e BREHM 
° AUTOMATION 


VULCAN TOOL COMPANY 
751 Lorain Ave., Dayton 10, Ohio 


tools 





USE READER SERVICE CARD, INDICATE A-9-240-1 


Lie-Cooled Lighting 
by Dazorat ~ 


ow \ 
ct Q\ 


Cost 


Adjustable-Arm Models 


a 


asc 


Light up machines and benches at rock-bottom cost and get 
Dazor dependability besides. New Adjustable-Arm Lamps mount 
olidly, hold fast in any position set. Either top- or side-mounted 
reflector. Air-cooled housing is safe to handle despite continuous 
use. Gray baked enamel over bonderizing. Call your Dazor dis 


tributor. Dazor Manufacturing Corp., St. Louis 10, Missouri 


. Makers of 


Pazor FLOATING LAmMp, 


USE READER SERVICE CARD; INDICATE A-9-240-2 





Makes drill press 
COMPLETE MACHINE TOOL 


AMF Float-Lock Instant-Change Vise 


Positive “Floats” and “Locks” in any 
Thumb-operated release ring permits instant 
change of jaw opening. Bosses on 2” 
on ratchet jaw for jig plates. 
12" capacities 
available 


anchoring ... 
position. 


centers provided 
| wo models eee 9” and 
Special safety vise for band-saw also 
Send for complete 

literature now. - 


AMF TOOL DIVISION 

AMERICAN MACHINE & FOUNDRY COMPANY 
224-A Glenwood Avenue, Bloomfield, New Jersey 
quick drill jig 





centers long rounds 





USE READER SERVICE CARD; INDICATE A-9-240-3 
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“what's this about 
Stupalox Oxide 
Cutting ‘Tools 

Increasing Production?” 


- 
- 


LSD 
That’s what we said! 


Rabbits aren’t the only experts 
when it comes to increasing production. 


Stupakoff research engineers 
have been working on this problem 
for over thirty years. 


And now, at last, new high-strength oxide 
cutting tools have been perfected and tested 
which positively prove that in actual case 
histories their use has increased production 
jJrom two to ten times. 


Sounds good? 


That's not all. Machining time and costs were 
cut as much as 50%. Careful examination of 

the work showed deeper cuts, smoother surface 
finishes and longer tool life. All this adds up 

to increased profits for you 

And there's something else which not even 
rabbits have thought of. When production is 
increased, fewer machines and less floor space are 
necessary. Consequently, capital investment 

can be greatly reduced. 


Want more facts? 


Stupalox has actual case histories 
available. For complete details, 
clip the coupon and mail it today. 


pe i * EE D4 -~----] 


STUPAKOFF Division of 
‘The Carborundum Company, Latrobe, Pennsylvania 


Please send me case histories and other data on 
Stupalox oxide cutting tools 


NAMI 
COMPANY 


ADDKE 


STUPAKOFPFF 3...<:.6% ©: 
The CARBORUNDUM Company 


WRITE DEPT. TE LATROBE, PENNSYLVANIA 
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Forming multi-colored tops for music box carousels is an operation 
performed 1000 times per hour on this 8-ton hydraulic Multipress. 


MULTIPRESS storms 


1000 parts hourly for toy maker 


it reyect lowered costs for a Los Angeles toy 


bm ON’S hydraulic Multipress has greatly increased production 
manufacturer, Mattel, In 

In one Operation, an 8-ton Multipress is used to form the top 
for a music box carousel, The lithographed and pierced metal blank 
is place fon an 8& piece die set which has two sets of conical shaped 
form blocks Only one ram stroke is required to form the multi 

re 1 tops ut the rate of LOOO per hour 

Datalog MUI lescribes in detail Mattel’s use of Multipress 

For yor rite Denison Engineering Division, American 


Brake Shoe Co 11 Dublin Road Columbus 16, Ohio 


DENISON 


drOllica 


HYDRAULIC PRESSES ¢ PUMPS ¢ MOTORS @¢ CONTROLS 


pre 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-242 The Tool Engineer 





Edlund 2F Drilling Machine 

in use at Pratt & Whitney Co. 
West Hartford, Conn., 
drilling, reaming and 

tapping precision parts. 





Edlund Model 2F Drilling Machines 


PRATT & 
WHITNEY 


Pratt & Whitney, famous manufacturer of machine tool Jig Borers, Keller 
Machine Gage: ond Cutting Tools, uses Edlund Drilling Machines to assist in the 
production of precision part: Edlund 2F Drilling Machines 


Production Line of 


features at Pratt & Whitney featuring — 


cl, 1 " " » « Led ) , or eu > 
xibility of infinite ly variable speeds ® } tion for sustained Power Table Lift 
jracy typical of Edlund: @ No Loss -roduct e Changing Belts 


Extra Spindle Travel 


For complete information and spec ifications about Edlund Model 2F Drilling Mac hines 


Reversing Motor Tapper 
for your jobs write for Bulletin 140R 





EDLUND REPRESENTATIVES IN MAJOR CITIES 


EDLUND 


MACHINERY COMPANY 
Cortland, New York 


Division of Harsco Corporation 








. re 
- . Ta. cn 
Win S97) | 
| BUT WOULDN'T You, 
RATHER HAVE ~ 


= : 
THE LATEST / = '\ 


TECHNICAL ADVANCE ? 
t 


Now! An important new improvement in 
metal cutting 


Heller Ub lempered” 
Metal Cutting Band Saws 


Certified by American Standards Testing Bureau* 
to meet their standards for Superior Cutting — 
Uniform Teeth...Uniform Set...Uniform Temper 


When band saw machines are equipped with the right blade from 
Heller’s brand new line of metal cutting band saws they give exceptionally 
fast clean cuts — at minimum unit cost — on a wide variety of materials 
and for long service periods. 

Users report these better results because every Heller blade is JOB 
TEMPERED. Steel of a special controlled-analysis specified by Heller 
metallurgists, is heat treated by a unique process matched to the steel. This 
insures uniform temper and cutting qualities that mean unsurpassed 
performance on the job. 

Teeth are made uniform in size, shape and spacing by machines of 
specialized design the most modern in the industry. 

Uniform set is made absolutely certain by a highly sensitive indicator 
developed for just this purpose. 

Because of these improvements in the art of band saw manufacture, 
American Standards Testing Bureau gives its assurance that Heller’s great 
new line of saws meet their standards for superior cutting: 
uniform teeth — uniform set uniform temper. 


Why not put these exceptional blades to work earning for you? 


HELLER TOOL CO., America's Oldest File Manufacturer 
Newcomerstown, Ohio — A Subsidiory of Simonds Saw ond Steel Co. 





Me COMPLETE SELECTION Heller offers a full selection of Tob 
Tempered” Metal Cutting Band Saws. You can choose exactly the right tooth 
at ind blade width ir tandard of higt peed tecl a re 


r appl atior 


«quire 


2. CHARTS AND BOOKLETS FOR USERS Your Ieller Di 

tributor will furnish you with wall charts and booklets to help you choose the 
right Metal Cutting Band Saw for your applications. These visual aids will 
how you the speeds and feed required for best cutting result for contour 


YOU GET THESE cutting or cutoff work, 


HELPFUL EXTRAS 


WHEN YOU USE 
HELLER BLADES 


3. CONVENIENT PACKAGING Heller's packaging is designed 


for maximum user convenience. Blades come in bulk lengths of 100’ and 250 
SOLD EXCLUSIVELY THROUGH i) 


coil you can cut and weld the length you need when you need it. Or indiv 


A Heller cies kaged blades are furnished cut and welded to fit all standard machine c 
. OUR OUTSIDE 100 ROOM’ HERE ARE THE FACTS! Heller's new 


catalog of “Job Tempered” Metal Cutting Band Saws contain 


SERVICE +STOCKS—SAVINGS serine eof, oth ste ion 


WRITE FOR YOUR 
COPY TODAY! 








® Hand and Power 
Hack Saw Blades 


® Flat Ground Die Steel 


® Famous Heller Files 





HOW 
SMALL DRILLS MUST BE HELD 


ANTIQUE IN PRECISION COLLETS TO ASSURE ACCURACY 


ARE YOUR 

a MICRO- TEVIN ,, MICRO-DRILL PRESS 
MACHINING 
METHODS? | 





FOR VERY SMALL HOLES 
DOWN TO .002” 


In the LEVIN micro-drill press drills are held 
in precision collets. Runout is reduced to 
practically zero and drill breakage from this 
cause is eliminated. Collets are available in 
a complete range of sizes down to .1 mm 


(.004”) 
SPECIFICATIONS: “J “ 


Size of table is 3-3/4” x 4”. Maximum 
table travel is 1-1/2”. Greatest dis 
tance between table and end of spindle 
4” Preloaded ball bearing spindle with 
four speeds 1725, 2600, 3000, 4/00 
RPM. Motor 1/2 HP, 110V, 60C. The 
micro-drill press may also be had with 
a 3450 RPM motor, doubling the above 
speeds 

Send for catalog M describing com 
plete line of micro-drilling equipment, 
collets, instrument lathes and preci- 
sion tools 








LOUIS LEVIN & SON, INC.—3610.S. BROADWAY—LOS ANGELES 7, CALIFORNIA 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-246-1 








~ MAYLINE { 


| » +0 .To Cut Your Tapping Costs, GRIND and 
| \ \RE-GRIND YOUR TAPS ACCURATELY! 


Use these basic hook angles as a starting point 
for better tapping 

Aluminum «18 Cast tron 5 Brass 5 

Copper 18 Magnesium 18 Plastics 8 

Mild Steel 8 Stainless Steel 12 

Write for specific details on how the BLAKE 
Flute and Chamfer Grinders give you the accuracy 
you need for low tapping costs. 


EDWARD = iw .y 4 ig COMPANY INC 
as ASS 


mERRY ST WEST NEWTON 6 I 


USE READER SERVICE CARD; INDICATE A-9-246-3 








Mayline has the Outstanding Buy 
in Steel Base 4-Post Tables! 





Notice in particular the following fea 
tures of Mayline tables “Base is of 
heavy gauge Steel “Wood feet have 
inset no-mar levelers. *All metal draw 


be Be eta! craw: SPECIALISTS IN THE 
ers run on ball bearing rollers Top is 
solid basswood with steel edges. * Avail MANUFACTURE OF SMALL END 
able in 5 top sizes and 5 combinations nee ae MILLS GROUND 
FROM SOLID 


For complete information and prices, 

= When you think of small 
write the Mayline Company : END MILLS — think of 
: MICRO MINIATURES 


MAYLINE COMPANY, INC. suseemmens 


611 No. Commerce St IN PRINCIPAL CITIES 


Sheboygan, Wisconsin WOODSON TOOL CO. 


4811 LENNOX BLVD. INGLEWOOD, CALIF 











MAYLINE 
USE READER SERVICE CARD; INDICATE A.9.246.2 USE READER SERVICE CARD; INDICATE A-9-246-4 








The Tool Engineer 











aldol the tootroores! 
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Borolon 
GRINDING 





Faster, cooler grinding 
with heavier cuts 


Exceptional for tool and cutter sharpening and horizontal surface 
grinding! Performance convincingly proved on tool-room 
grinders throughout industry. Unique single crystal formation 

of the abrasive cutting particles provides more stress-free cutting 
edges and permits cooler grinding, deeper penetration 

and better finish. Use SA. Borolon wheels on your grinders, 

Get bulletin ESA 272 for details. 


SIMONDS 


ABRASIVE CO. 


—s —a 





CAlL 
SIMONDS ABRASIVE COMPANY H YOUR SIMONDS DISTRIBUTOR 


Hm Ps 








CHANGE ANY TOOL 


in 5 SECONDS or Less! 


. and that means money in your pocket when you’re piercing short 
runs of panels, chassis, truck parts, etc. 
All tools are in the turrets ready for use. By simply rotating the turrets, a tool of any shape 
or size from 7” dia. down to .093” is brought into piercing position in 5 seconds or less. 
lurrets are locked to assure positive punch and die alignment. When desired, substitute 
tools can be installed in 2 minutes or less. 
Rapid tool changing coupled with a quick-setting work positioning gauge eliminates setup 
and layout. Work is accurately pierced at high speed. As a result, short to medium run 
piercing costs are cut 60°% to 90%. 


faa Want proof? Send drawings of your work for time study 
ag and write for Bulletin 201. 

so 
oy i 12 to 32 Punches and Dies Ready for Use 


ve 
Other models from 


4 te 150 tons 4245 Wissahickon Ave. «+ Philadelphia 32, Pa. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-248 The Tool Engineer 











FT issue 


New Additions to the 


a 
NEW ON AND OFF CENTER elite teas EW TOOL-SLIDE 
DRILLING ATTACHMENTS a N KNURLING TOOL FOR 
MULTI-SPINDLE AUTOMATICS 
tachment is designed to save you 


NEW TOOL HOLDERS FOR This tool can be used in the tool- 
second set-up time. It is no 


This ingenious turret drilling at- 


slide of multi-spindle automatic 


MULTI-SPINDLE screw machines or in the turret of 
turret lathes. The knurls may be 


-off piece i er t I 
cut-off piece in order te em an AUTOMATICS adjusted for various diameters 


off-center hole in the end of a 


longer necessary to remove the 


by turning them on an eccentric 
shaft . . . The tool will operate 
on any diameter within the ca- 
pacity of the machine. (Another 
will operate within the capacity multi-spindle automatics .. . new Randl TOOL is the Cross- 
of the machine. (Available in 5”, It is made to operate within Slide Knurling Tool for Multi- 
%" and 1” diameter shanks.) the capacity of the machine. Spindle Automatics.) 


bar. Merely stop the spindle, This tool holder, made for cir- 
bring this tool into the work and cular tools, can be used on 
continue the operation. The tool the front or rear cross-slide of 








Write for complete catalog of R and L TOOLS and literature and prices on these new tools. 





2 wre one BOLO) B 


] Please send me your new catalog 
1825 BRISTOL STREET PHILADELPHIA 40, PA 


] Please arrange for no-obligation 


demonstration of R and L TOOLS 
NAME 
COMPANY 
ADDRESS 


CITY ZONE 














September 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9 





uts scaling time 60% 


JOB: Removing welding flash on fabricated 
parts. Formerly used heavier, slower weld 
ing hammer and pick. Switched to rugged, 
fast-hitting Rotor S-1P Scaling Hammer 
RESULT: Reduced scaling time from 75 
minutes to 30 minutes. Savings paid for 
new scaler in 60 working days 

Rotor S-1P is also ideal for peening, 
paint scaling, beveling of plates, light chip- 
ping and star drilling. Front exhaust keeps 


work clean. Push-throttle permits operator 
to rotate tool and chisel... start with a few 
blows and control blows up to 5000 a min- 
ute. Safety chisel retainer allows one-hand 
operation. Chisel bushing is replaceable 
Available with three throttle handles: Push 


(S-1P), Lever (S-1L), Grip (S-1G). 


Full details in Bulletin 54... or ask for 
demonstration on your job. The ROTOR 
TOOL Company, Cleveland 32, Ohio. 


Rotor Air Tools: Assembly Tools + Drills +» Small Wheel Grinders 
Straight Grinders « Vertical Grinders + Scalers +» Chippers « Rammers 


Rotor High-Cycle Electric Tools; Grinders + Polishers + Sanders 


ba -| CLEVELAND, OHIO 
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eed 


re-type 


peeds 


adjustment 


spring plunge 
can he insta 
with an = 
ordinary 
end wrench! 


Whatever you spring plunger application ton ling on original 


peed ith which Vlier 


equipment — you ll like the ease and 
Hexnose Spring Plungers can be insta 


er 


No more hunting for clumsy to use spanner t pe wre nches or 


pecial screw driver any ordinary end, socket or crescent-type 


vrench will do the job quick] and easil 


Since the plunger nose is always easily accessible, the Hexnose really 
pays off where periodic adjustments must be made. Hardening 

hy th bod ind plunger issures bod ite \ iil ible ith both 
| 


tandard and light end pressure mode! 11 sizes 


Same sturdy construction as other Vlier spring plungers 


| 
centi piunger 


held to .0O15” T.LP.R 


nd National ¢ 


t treezing 


re brittle 
of fracturing under impact 


! irdened high « irbon teels 


re accurate. uniform and 
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THERE’S A VLIER 
SPRING PLUNGER 
FOR ALMOST EVERY 
CONTROLLED-END- 
PRESSURE APPLICATION! 


Standard 
Primarily used in ordinary jigs 
and fixtures. 














Silvernose 
Light end pressure for repeti- 
tive die applications. 


Plastic Nos¢ 
For use with aluminum, brass 
and other soft materials. 


Hexnose 
For greater ease in installing, 
adjusting and removing. 


INDICATE A-9-251 








THREAD MEASURING WIRES 


vw Standard 
equipment 
everywhere 














Checking pitct 

diameter of thread 

gage by three wire 

method on Vk Light Wave Micrometer 


Every set of VK Standard Thread Measuring Wires, 
in addition to being within .000020” of best size, is now 
calibrated and furnished with matching constant. In 
many cases this will result in considerably more accurate 
pit h diameter measurements. These wires are the 
ac epted standard equipment for making pitch diameter 


measurements of taps, thread gages, precision threaded 


parts, hobs, worms, splines and gears. For the great Set No. 20 HS. 
majority of 60 Unified and American threads, the Set Thread Measuring Wires 


Set No. 20 H.S. Thread Measuring Wires is a plant 
necessity for maintaining taps and thread gages 
single-start threads of other pressure angles. For threads —within their limits for wear and for proving the 
pitch diameter of screws and threaded parts. 
Price, High Speed Steel Wires....$135.00 
Special wires from .002” to 2.000” diameter are 


made to any tolerance required. 


No. 20 H.S. pictured at the right will fill your needs. 
Similar sets to 000020” accuracy are available for 


which have a lead angle greater than five degrees, or 
multiple-start threads and worms, special size wires 
should be used, 


th ’ s-page Van Keuren Catalog and Handbook N 36 contai 


nm measuring problems and methods. Addres 


q: 174 WALTHAM ehpearchi WATERTOWN, MASS. g 


Optical Flot Light Wave Equip nt Light Wave Micrometer: 


38th YEAR Ge 





ge Block Wire Type iad ck and Trilock Plug Gages Master 
ting Disk Thread Mea nq Wires Gear Measuring Wires Carbide 


Plug Gages Carbide Pivots Precision Lapping Service 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-252 The Tool Engineer 





How Eastman Kodak gets 
Extreme accuracy...fine finish... 


years of trouble-free grinding 


Norton wheel spindle a key factor in 


grinding performance that means... 


Installed In March 1936 at 
Eastman’s Kodak Park 
Works in Rochester, N. Y., 
this Norton 10” x 96” Type C 
Cylindrical Grinder grinds 
alloy steel rolls to precision 
accuracy and very fine finish 
Original wheel head spindle 
bearings have required no 
servicing in more than 18 
years of 8 to 24 hours daily 


operation 


The Norton Wheel Spindle Unit is an outetanding 
aid to the speed, accuracy and long service life of 
Norton cylindrical grinders. Note its over-all rug 


gedness and big heavy bronze bearings covering over 


Why are Norton cylindrical grinders so fast 
and accurate over such a wide range of prec- 
sion finishing and heavy stock removal jobs? 


Why do these hard-we rhing machines last 
so long, cost so little to maintain? 

Advanced features like the Norton wheel 
spindle unit are the answer. Advantages of 
this typical Norton development for better, 


lower cost grinding include: 


@ Over 50% of spindle body enclosed in 
two large heavy-duty, hard bronze bear- 
ings for extra long life. 


@ Rugged proportions, and metals 
toughened by special heat treating, are 
Jurther aids to long service 


@ Rigid support over practically the en- 
tire spindle surface affords maximum re- 
sistance to wheel pressures. 
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half the spindle body 


@ Bearing length of more than twice the 
diameter increases bearing life. 

@ Automatic flood lubrication of bear- 
ings, with flow continually visible through 
bull’s-eyes — an important safety and con- 
trol feature 

@ End thrust taken on two large, hard- 
ened steel surfaces, also flood lubricated. 

@ Modern precision boring for exact oil 
clearance keeps lubrication at top efficiency. 

@ Wheel speed changes possible without 
read justing bearings 

@ Extremely low unit pressure, due to 
long, continuous bearing surfaces, permits 
fast cutting and enduring accuracy 


For further facts on how Norton cylindri- 
cal yrinder can benelit your production 
see your Norton Representative. Or write 


direct for Catalogs. And remember: only 
Norton offers you such long experience in 
both grinding wheels and machines to 
help you produce more at lower cost 
Norton Company, Machine Division, 
Worcester 6, Mass. In Canada: J. H,. Ryder 
Machinery Co., Ltd., Toronto 5 


To Economize, Modernize with NEW 


NORTON 


GRINDERS and LAPPERS 
Gilaking better products. . . 
to make your products better 


District Sales Offices, Worcester + Hartford + New York 
(Teterboro, NM. J.) «+ Cleveland + Chicago + Detroit 


SE READER SERVICE CARD; INDICATE A-9-253 253 





Now, all former hot rolled 
Crucible REX high speed rounds 
supplied with a new thrift finish 








Here's a revolutionary, new Crucible policy designed to provide an improved 
product—save time and processing costs. Now, Crucible furnishes all REX® high speed 
rounds from %” up with a machined surface, close to size and free from 
decarburization, All bars from 4” to %” round are supplied cold finished. 

This new thrift finish means important savings to you — whether you've been paying extra 
for decarburization and stock removal, or grinding or rough turning rounds in your 
own shop. Of course, where extremely close tolerances are demanded, precise 
centerless grinding is still available at a small extra. 

It’s another Crucible “first” that offers you substantially more for your high speed 

teel dollar. Crucible Steel Company of America, The Oliver Building, 

Mellon Square, Pittsburgh 22, Pa. 


first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Lid 
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A great way to save money is to barrel 
finish metal parts by the hundred in 
stead of manually finishing one part al 


a time. 


Next time a job of grinding, deburring 
or buffing proves too costly on a wheel 
try it ina barrel. The results are often 


sO surprising that barrel finishing be 


comes an exciting and profit ible game. 


One Oakite customer changed to barrel 


methods to deburr curved staink 


steel Stripes that are 14 inches lor 


1957 FOR FURTHER INFORMATION 


Oukite Materials for 


PRECISion 
BARREL 


* Utting down 


. descaling 


. burnishing 


PUT your products in the barrel 
TAKE your profits out 


he cost for deburring 2O O00 strips 


was reduced from $3,000 to $125 


FREE kor i COpy of Precision 
I 


Barrel hinishing write to Oakite 


Products, In % Rector St., New 


York 6, N. Y. 


OAKITE. 


VICE CARD INDICATE A-9 





When you discover “suddenly 


for production men 


This Avey machine is used in a jet aircraft 
plant on the West Coast for drilling, boring 
and spotfacing the flanges and periphery of 
a jet engine component 

Ihe two Aveydraulic units mounted hori 
zontally have 12 ram travel The third 
Aveydraulic unit, mounted vertically, has 16 
ram travel and a 6-speed gear box with a 
speed range of 150 to 1800 rpm. The vertical 
column has an in and out traverse of 20 
moves to a minimum of 15° and a maximum 
bolt circle of 55 

Ihe 60° Electrodex table is equipped with 
i master index ring with two rows of bushing 
96, 49, and 8 indexes respectively. The three 
heads can be programmed to the indexing 
of the table 

Another example of how Avey combine 
standard units to meet special production 


requirements 





1906” 


for management 


\ single buying decision by a competitor 
can turn your machines into horse-and-bugyy 
relics, and hang a celluloid collar around 
your unit costs. Suddenly it's 1906 in your 
plant. Drastic as this may sound, it is quite 
possible in this day of modern production 
equipment which can multiply productivity 
per man-hour and slice pennies off the cost 
per piece 

Successful managements realize this, and 
don't wait for competition to take the initia 
tive. Many of them know that it costs them 
less to purchase an Avey production machine 
than it does to keep their old equipment 

One good reason is that Avey’s modular 
construction permits re-use of units for 
several diflerent jobs. There are many others 
which we'll be pleased to tell you about 
Avey Division, The Motch & Merryweather 
Machinery Co., Box 625, Cincinnati 1, Ohio 


drilling,tapping, production machines 
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COLLINS 


Neor@ruay 


BLACK GRANITE 


e SURFACE PLATES e LAYOUT PLATES 


e ANGLE PLATES ¢ PARALLELS 
e STRAIGHT EDGES e T-SLOTTED PLATES 


COLLINS MICROFLAT surface plates and 


precision accessories offer the user extreme 
accuracy—flatness in millionths! 


All sizes—Write for bulletins. 


[] FREE Souvenir Paper Weight 

[]) Microflat Technical Manual 
] How To Calibrate Plates 

([) Black, Pink, and Grey Granite Compared 

CHECK DESIRED ITEMS AND MAIL WITH YOUR NAME & ADDRESS 


COLLINS MICROFLAT COMPANY, INC. 
They called off test after 3249 W. El Segundo Bivd., Hawthorne, (Los Angeles County) Calif. 


P ‘ » 
20,000,000 operations... ven nance eee OTN sn sss 








fhe Bristol M tiple Spl ‘ ocket crew still he Id fast though 


wr engineers had expected only 2,000,000 operations! 
ew locked and held critical contact adjustment to GAMMONS 
in an ultra-reliable polar telegraph relay Test wa run by 
ifacturer, Automatic Electric ¢ ompany, ¢ hicago, mak 
shone and communication equipme nt and electrical R EAME R S * 
ces for industry 
0.000.000-cycle life test. the 0.006" contact pace 
ed the 0.001” allowable tolerance. This was made Originators and 
Bristol cap screw which locked the adjustment Manufacturers of 
lhis relay—using 4 Bristol socket screws in all , 
» hold vdju tment under operating hocks, but has Helical Reamers 
ns and End Mills 


reliably under extren of temperature ind humidity 
r railroad telegs iph tations. The Bristol screws a Seeck Sines: 
udjustment or disassembly when needed 9 0—14 with Straight 
il of the outstanding performance Shonk 
hundreds of manufacturers of 3/0—14 with Morse 
rangin electric razors to guided missile: Taper Shank 
ers the most complete line of socket screws on the 


ocket s« \ he industry standard—as well as 
Cap, set, and with every style of point. Sold Helical Taper 


r industrial distributors. Ask for complete data Pin Reamers 
Shipped by 


Return Mail 
Precision socket screw manufacturers since 1913 
Bristol's Hex Socket Screws Bristol 5 Multiple 
Spline Socket 


‘an | The 
il GAMMONS - HOAGLUND 


Made in sizes as smal! as No, 0 im Alloy Steel and Staintess Stee! Cap Screws up to 1a" Company 


| THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn _| 400 Main Street, Manchester, Conn. 
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NEW, AUTOMATED McKAY RIM 

LINE SPEEDS PRODUCTION 

OF PRECISION WHEELS FOR 
TUBELESS TIRES 


The advent of the tubeless tire, coupled with 
ever increasing labor costs, pushed wheel 
manufacturers to request machines that 
could turn out better rims at faster rates. 


Because McKay Machine engineers know this 
business better than_any other group in the 


nation, they accepé@d thesghallenge 


A 
rhe result is this new McKay RAW Line that 
is unusually fast, extremely accurate, and 
completely automatic—enabling a single op 
erator to form finer, more precise rims at 
speeds never before accomplished 


, = ve iY 
mn " , j ie 4 ~~ 


~ Pd a 


McKay's new three-stand 
completely automatic rim 


rolling line 


Mc KAY MACHINE COMPAN Y VOUNGSBSTOWN, OW} 





Write for your 


SAGAMORE BLUE SHEET 


} ’ 
¢ 4-page bi i 


nents of 


mplete 
nealing, tem 
boratory 


arming, at 
und detailed la 
characteristics 


physical 


r free copy 


ADDRESS DEPT. TE-93 


FOR 


the complex ti of this small ratchet driven friction itch. Yet, with 


Di 


Nore 


non 


Steel, there is no distortion or size nin the 


deforming 
Ding 


m uned from a 3 na ar of 


intricate wel 
After | 
clutch was 


The re 


Allegheny Ludlu 


cing m Sagamo 
harder re i Was air CO¢ nd then drawn at 600 | 
leforming 
llent non-dete 
hazard 
Sa vain 
ot lowe Lu hining an 


ind | 


I he re 


wer Cc ts 
A-L to 
| 


informatuon i your near 


further 
Allegheny Ludlum Stee 7 orporation, Oliver Building, 


For nearest representative, consult Yellow Section of your telephone book. 


For complete MODERN Tooling, call 


* Allegheny Ludlum 


INDICATE 





/ 

hs 
Fine $ 
| "NE roo. sTEtt 

Since 1854 / 
a 


wew 662% 


FURTHER INFORMATION, USE READER SERVICE CARD A-9-260 The Tool Engineer 





ire wMCcCK AY MACHINE COMPANY © VOUNGSTOWN On! 





You get 
top value per dollar 


with a Cudey No. 2E Lathe 


do all these different jobs better, 
at exactly the right cutting speeds! 














= 


Turn tapers up to 4 in, per ft. — maximum travel at one Cut 48 different threads from 11/2 to 92 per in. without 


setting 18 in compounding gears 


{Ce 


Machine parts like these using optional turret tool block Turn different diameters or face at optimum speeds with 





























mounted on cor pour d rest slide electron speed selector 


Tapers, threads, multiple diameters, and multiple tool-turning they're all the same on 


the Hendey No. 2E 


Whatever the job, you know Hendey’s infinitely adjustable electronic drive puts the right 
turning speed at the operator's fingertiy Every control for the cutting tool and S|} indle 


is fast, easy, and precise ! 


Contour turning, too, is available where required. The Hendey No. 2E 14” general 
purpose lathe can be equij ped in minutes with an of tional tracer attachment. Learn how 
gui kly this multi-feature lathe will pay for itself in your shop or toolroom. Contact 


our Hendey dealer for details and complete machine specifications 
7 I I 


for precision with production, buy 


a: ee | : é = ¥. machine division BARBER 
SS rm BARBER-COLMAN COMPANY [HIIEIET 


93 Loomis S$? Rockford, Illinois 
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anew concept in gear accuracy! 


The control systems of modern missiles and aircraft 


are the “brains” which guide them to the target. 
Higher speeds, longer ranges and increased altitudes 
necessitate much more accurate control systems than 
in the past. One key to greater accuracy is gears 
made to previously unobtainable tolerances — gears 
which have an effective angular error of transmission 
of no more than ten seconds. And since speeds and 
ranges are increasing almost daily, the trend is 


toward closer and closer tolerances 


Barber-Colman engineers, working closely with 
Sperry Gyroscope engineers, have developed a ma 
chine and hobs which cut gears to closer tolerances 
than ever before produced, This machine is known 
as the “Ultracision” hobbing machine, and it cuts 
gears which will transmit uniform motion within 
ten seconds of arc or less, on a gear of 4 ' diameter. 
This machine is now hobbing gears on a production 


basis in the Sperry plant. 


What does an error of ten seconds mean? It means 
that a plane flying 5000 miles would be within 400 
yards of target at destination if dependent on gear 
accuracy alone in the navigation system. Five years 


ago, a one-mile error was good enough, but it is not 


a 


how to control 
long range missi 


today More accurate gears are a primary require- 


ment for these precision controls 


We have been asked to compare ten seconds of angu- 


lar error toa given amount of total composite error. 
Such a comparison is not practical because they in- 
volve two entirely different methods of inspection, 
Theoretically, one function of a gear is to transmit 
uniform angular rotation within the required limits 
of accuracy. Therefore, the measurement of angular 
error provides a direct method for determining the 
rotational accuracy of the gear. Total composite 
error is the amount of center distance variation ob- 
tained by rolling a gear with a master gear or rack. 
This method provides a relative measure of gear 


accuracy. 


In trying to obtain the very finest gears, Sperry engi- 
neers have developed a method of inspecting angular 
errors with fantastic accuracy. They can now measure 
angular error between any corresponding points on 
gear teeth profiles to an accuracy of one-half second 
of arc. This method measures the effect of spacing, 
lead and profile errors. Presently allowable errors 
cannot exceed ten seconds of true angular displace- 


ment at any diameter along the involute, 
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One of the most important features of the “Ultra 
cision’’ hobbing machine is the accuracy of the 
relative rotation between the work spindle and the 
hob spindle. This is probably the most important 
single feature affecting accuracy of gears produced 
This relative rotation was inspected dynamically by 
means of a theodolite and a camera. All other ma 
chine elements were made to extremely small toler 
ances, resulting in hobbed gears within the required 


tolerance of ten seconds. 


Original hobs for this machine were made to one 
half the tolerances of Class AA hobs. However, 
tests showed that hobs made to Bar ber-Colman Class 
AA tolerances were accurate enough for this appli 
cation, and they are now being used on this machine 
Although Class AA tolerances are used, the hobs are 


really more accurate than these tolerances would 


BARBER-COLMAN COMPANY 


68s:9 RrOC¢cK STREET © ROC K I 


Hobs « Cutters « Reamers + Hobbing Machine 
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indicate because the diameter is over twice the diam 


eter of a standard hob of an equivalent pit h 


Since Barber-Colman engineers have designed and 
built the hobbing machine which cuts the world's 
most accurate pears they have the experience to 
recommend the machine to produc e gears to your 
accuracy requirements. In most cases, standard type 
machines will satisfy your requireme nts. On our most 
accurate standard type machine, we puarantec that 
itwillhoba 4° PD, spur gear within .0O002” adjacent 


and .0004° non-adjacent spacing error, 


W ec invite you to submit your year spe cihcations and 
problems for analysis and recommendation by our 


engineers 


For more information about the “Ultracision” hob 


bing machine write for de scriptive literasgure . 


THT 
BARBER 


ORDO, ILLINOIS 


« Hob Sharpe ning Machine 





“ od 4 
Send today tor this brand new 4-page eg 
sembly of Mac-it Socket Head Cap Scre 


valuable informat these 


ide for the de 
sign and a: 


It ontain 


mm on widely 


fastener much of it new 


and never published before 


including 


TORQUE-TENSION DATA 


graphs show tightening torque required t 


Exclusive, easy-to-use 


| roduce 


desired screw tension. Torque and tension recon 


mendations are shown to simplify accurate, eff 


cient design and assembly 


COMPLETE TECHNICAL INFORMATION 
the 


Highly 


useful reference data on crew include 


physical characterist dimension 


pecification 
thread lengths for standard stocked sizes and other 
helpful information 

Every design engineer, draftsman and production super 

visor should have a copy. You can get yours from y 

Mac-it Screw Division 


1392 W 


local Mac-it distributor or write 
Carlisle & 
Cleveland 13, Ohio 


Strong, Hammond, ird Street, 


That same distributor a nta plete 


America’s first and finest alloy steel screws 


Socket Head Cag rews * Button Head 


Socket Cap Screws * “ 
Pipe Plugs * Socket 
‘ 


Square Head Set Screws «+ Tool f 


Cap Screws Slotted Headless 


MAC-[ Fiver sos: SCREWS 


USE READER SERVICE CARD, INDICATE A-9-264-1 
264 


presenting...the NEW 
Clamp- omatic 


AIR OPERATED 


TOGGLE CLAMP 


for Positive 
Split-Second 
Multiple 
Clamping 





monet 858 


18'% long 
8° high 
4 wide 


Holding Pressure to 2,000 
Pounds with Normal Air 
Line Pressure of 90 Pounds. 
Weight 16 Ibs. 


@ EXTRA HEAVY DUTY 
@ HARDENED BUSHINGS 


at all pivot points 
@ COMPONENTS EASILY REPLACED 
due to screw-type construction 


@ FORGED STEEL COMPONENTS 


Write today for Literature on this 
new DE-STA-CO CLAMP-OMATIC, Model 858, 
as well as Models 610-U and 810-5. 


<Q}> DETROIT STAMPING COMPANY 


WORLD'S FIRST LINE OF TOGGLE CLAMPS 


328 Midland Avenue e Detroit 3, Michigan 
USE READER SERVICE CARD, INDICATE A.9.264.2 


oO N Cc 7 N T R | C the original, patented 








SPRING LOADED 
LIVE CENTERS 


| AUTOMATIC THRUST ADJUSTMENT 


} 


{ FASTER SPEEDS 


jive 
RPM 





q LESS OVERHANG MEANS MORE 


' ’ 
c 7 —RIGIDIFY. . MORE WORKING RANGE 
y uve centee GREATER LOAD 
| Write for ‘ie > CAPACITY 


more :Y 
information 


JAM PROOF 


CONCENTRIC TOOL CORP, 2486 tuntingron Dr. San Marine, Calif. 


USE READER SERVICE CARD; INDICATE A-9-264-3 
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- This AIR CYLINDER features — 


BUILT-IN HYDRAULIC CONTROL 
BUILT-IN ELECTRIC CONTROL 
BUILT-IN SPEED CONTROLS 





au 


In one compact packaged power — 
unit are built-in controls to cover 

every phase of air cylinder operation. Built-in hydraulic control 
of piston rod movement gives the smoothness characteristic of 
hydraulic operation, yet retains the speed and flexibility of air 
power. Built-in electrically controlled directional vaive permits 
quick, positive, push button remote control, or easy electrical 
synchronization with other machine elements. Built-in speed 
controls permit exact control of piston rod speed in either or 
both directions. 


4 a 


This combination of Bellows Air Motor and Hydro-Check is 
available in five bore sizes: 114", 194", 24%", 35%" and 4%” 
in standard stroke lengths up to 18’’. 


Here is air cylinder power at its best—fast, flexible, safe, and 
smooth. 


BULLETIN ML-3 TELLS THE STORY. WRITE FOR IT TODAY! 
DEPT. TE-957 


The Bellows Co. 


AKRON 9, OHIO 


MOUNTING STYLES 


The Bellows Air Motor and 
Hydro-Check(ModelHCB.- 
EM) is available arranged 
in tandem as shown above, 


or in parallel, as sketched 


Combination units of Air 
Motor and Hydro-Check 
are also made with any 
one of six other Bellows 
directional valve arrange- 
ments; and, of course, Air 
Motors and Hydro-Checks 
are available as separate 
units. 


Contra bes, 


Ni Powe FOR FASTER, SAFER, BETTER PRODUCTION 


1361-A 
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FIELD REPORT: NO. 2044A 


WHICH DIE STEEL WOULD YOU USE 
for hardening accuracy, safety in this critical die section? 


Imagine the problems involved in making and heat 1” x 5” x 12”. ‘To hold the stock in line, we had to jig 
] 


treating this critical die section for cutting parts from bore and hold a line of %” pilot ilmost through the 
014” dead soft bervilium copper entire cic length. VEGA permitted us to do this and 


it ied many hours of work over a die made from small 
i 


Num us cut-out harp Ornct ier sectiol 


ection [he first large perforating punch was also 
made from VILGA. After heat treatment, the punch 
centered the die perte tly. If there was any w irpage at 


milled almost through the length of the di present 
man-size problems im tting the section out of heat 


treatment safely and accurate] we 
ill in the punch, we couldn't find it 


Which die steel would you be willing to trust on this ; 
. | _— ’ —— , lhis kind of performance is readily available to you by 
th mh pod 


imply calling your nearest Carpenter Mill-Branch 
Ilere a the results reported by the diemaker, who Warchouse, Office or Distributor. Large local stocks of 
chose Carpenter VEGA (Air Tough) Die Steel for the Carpenter Matched ‘lool and Die Steels assure im 
job Lh ection 1s made trom a piece of VEGA mediate delivery 


aoa arpenter 
\ ] 
or aa 2 
it P a ~ 
we, 484 ><SrEntOm> ei» ok A Matched Tool and Die Steels 
A™~ 


Che Carpenter Steel Company, 154 W. Bern Str., Re iding, Pa. 
Me. 883 > pee; 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y —“CARSTEELCO” 


4 
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MICROMETER 


DIRECT MEASUREMENT TO 
0.000001" 
SIMPLE TO OPERATE...DIGITAL READING 


The new FRINGECOUNT micrometer brings lab- 
oratory precision with increased speed to your 
inspection and quality control departments. 

This new precision instrument is particularly suited 
to the measurement of gage blocks, plug gages, other 
external standards as well as close tolerance produc- 
tion parts. 

The most stable measuring standard known — the 
wavelength of light — is the gage put to use in the 
FRINGECOUNT micrometer. It combines the inter- 
ferometric principle with an electronic system which 
counts light fringes — projects them into a digital 
counter for fast interpretation into a dimension. 

Operation is simple — just two push-button con- 
trols. Other FRINGECOUNT advantages: 

‘ @ Eliminates need for expensive master blocks. 

@ Measures flat or round parts equally well, 
equally fast. 

e@ Adapts to many special measuring situations 
through the use of different anvils and 
spindles. 

@ Requires no calibration. As stable as the 
light source. 

Find out how the FRINGECOUNT can be used 
in your operation; Write us today, Department E-7 
for Bulletin LP-3521. 


*Trade Mark of Link Aviation 


AVIATION, Inc. 


Ee @© 1irerme vy fF 


BSinNGHANMTON. NEW YORK 
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UNIVERSAL 
JOINT 


FIXED CENTER OIL CIRCULATING 


FIXED CENTER 
GREASE LUBRICATED 


RADIAL SWIVEL ATTACHMENT 
WITH AIR COUNTERBALANCE — TURRET LATHE TYPE 


STANDARD 


INDIVIDUAL LEAD ADJUSTABLE 


SCREW TAPPER 





DRILL 


= 
HEAD M@ UNITED STATES DRILL HEAD Co. 


BURNS STREET + CINCINNATI 4, OHIO 
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YOU GET MORE FOR YOUR METALS OLLAR WITH BRIQGEPORT HIGH 1.0.°° COPPER. AND BRASS 
: 1, * 


Progressive steps in the 
manufacture of a Pittsburgh 
Piug from Bridgeport Wire 
Part is cut off, upset to form 
@ tapered blank and roll 
threaded 


The pipe plugs illustrated are just one 
of many different cold headed and cold 
Pittsburgh 
Pittsburgh, Pa 


producing products such 


made by 
Products Co 


you Ir 


rolled product 
Plug & 
When 


as these in and in large 


such variety 


to he 
on materia pecifi 


mighty caretul 
You 
readily cold forms 
ribed toler 
at high production rates. Othe 
mount up 
The answer in this case was Bridge 
port Yellow Brass Wire, Alloy #16, the 
most popular and versatile of Bridge- 


volume, you have 


ations need 
an alloy that not only 
but which will hold pr 
ance 


wise, scrap losses and rejects 
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Easy on the dies... 
Bridgeport cold heading wire 


; ol 
require 
lor wire to 


nd tolerance 


is just one of th 

s for cold head 

i to check with your 
Office tor hely 

t suited to your 

production and product Our 
Service | backed 


by Brids port I hnical Service. 


method 


prompt a pendablk 


INFORMATION, USE READER SERVICE CARD; 








INDICATE A-9-269 


“High Inner Quality 





























matched 


Bridgeport <iieRae is 


lo 
your job 


BRIDGEPORT BRASS 


Offices in Principal Cities « Conveniently Located 


Warehouses 
Bridgeport Brass Company, Bridgeport 2, Connecticut 
in Canada: Noranda Copper and Brass Ltd., Montreal 


269 








Vf 
reamed 
holes! 


They're precision bored on master DANNEMAN 





plates to give you absolute PRECISION 
interchangeability between any DIE a 


die shoe or punch holder 


Danneman die sets are precision built every step of the way to assure 


long, trouble-free production accuracy. You can be sure of perfect 


alignment because we finish Thengeuaried all four horizontal 


sides .. . assemble with cylinder square fixtures to insure squareness 


of leader pins and bushings. Even the U-lugs are machined for 


I | additional clamping accuracy. 

Bushings and leader pins with lubricating devices are Lamina 
precision hardened and ground — or if you preter a low cost die set, 
we can supply regular plain hardened and ground steel bushings 
with lubricating grooves on the guide posts. 

Specily Danneman precision die sets on your next job and see the 


difference Catalog on request, 


Sales Offices: 45 West 18th St., New York 11, "N. 7. 
ALgonquin 5-7150 Works: 203 Lafayette St., New York 11, N. ¥ 
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Lowers Cost of 
Gear Cases- 


Speeds Production! 
yo Msg tang ale Ex-Cell-O 2-Way Machine 


ABOVE: Gear case after machin- 


BELOW: This Ex-Cell-O Precision 
Two-Way Machine equipped to 
bore and chamfer cast-iron gear 
cases. Except for loading, clamp- 
ing and unloading, this machine 
is entirely automatic. EXELL 








Typical of Ex-Cell-O's constant improvement in the field of 
precision production is this Two-Way Precision Boring 
Machine. 


Operations on the cast-iron gear case illustrated include 
finish boring seven holes and chamfering diameters at two 
points. With its new hydraulic control panel each way unit 
has a greater range of feeds and a higher rate of rapid 
traverse. 


Like all standard Ex-Cell-O Machines, this Two-Way 
Model is easily adapted at slight cost to a variety of 
precision setups. For further information, contact the 
Ex-Cell-O representative in your area, or write, wire 
or phone direct to Ex-Cell-O, Detroit. 


CORPORATION 
DETROIT 32, MICHIGAN 








No. 2 Machine with Back Gear © 12” 
Overhang ® %&” Drilling Capacity in 
Steel © Optional Speed Ranges * 
185 to 2300 RPM ®* 280-to 3450 RPM 
® Vertical Motor Drive with Standard 
Single Speed Motor © Power Feed 
Assembly © Tapping Attachment * 
Coolant Outfit 


enstilive 
drilling machines 


A FULL RANGE DRILLING MACHINE ENGINEERED FOR PRODUCTION 


Built carefully to provide the required accuracy for fine tool room 
work, Footburt Sensitives are designed with the weight and sta- 
bility to maintain close tolerances on day after day production 
work. The correct speed for a wide range of drilling, reaming, 
and counter-boring operations is instantly available. Write for 
full information on this great line of Sensitive Drilling Machines. 
Built in 1, 2, 3, 4, 6 Spindle Models. 


THE FOOTE-BURT COMPANY «@ Cleveland 8, Ohio 


' 
Det 


fice: 24 ? Northweste 


t Higt way Detroit 35, Mich 


ENGINEERED FOR PRODUCTION Write for Circulor #508A. 








FOOTBURT | 





JS 





MACH IN E TOOLS 
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Jack « Heintz Saves 
"15° Per Hour... 


f Y 


with TOCCO Induction Brazing 


Brazing Costs Down— When Jack & Heintz engi If the manufacture of your product involves braz 
neers switched from torch brazing to automat ing, heat-treating, forging or melting of ferrous 
induction, brazing cost of these inverter brush or non-ferrous metals, don’t overlook TOCCO as 
mounts fell from $.05 to $.006 each—a reduction a sound method of increasing produotion, improv 
of 83% in direct labor costs alone! Additional ing product quality and slashing costs. 

savings result because less cleaning is ,required 


after TOCCO, and fuel costs are much lower, too 


Brazing Production Up— While costs dropped 
production on the part zoomed—from 40 to 360 
brazed assemblies per hour, Furthermore, reject 


and scrap, formerly high, are now negligible 


Versatility—The part shown is just one of over 


25 parts, large and small, which alert J & H engi Mai! Coupon Today — NEW FREE By 
neers have converted from old-fashioned brazing The Ohio Crankshaft Co. @ Dept. G-9, Cleveland 5, Ohio 


methods to modern, automatic TOCCO, Overall Please send copy of “Typical Results of TOCCO Induction Brazing 


and Soldering 


brazing costs.(TOCCO brazing versus former 


7 N 
methods used) are down 75%—brazing speed — 
on Position 
up 100%. 


Company 
Address 


Zone State 
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Accuracy in Hardness Josts 
insures Quality Control 


Solve quality control problems with the King Portable Brinell Hardness 


Tester. Take faster, more accurate hardness readings on heavy, odd-shaped 


metal parts without elaborate fixturing or cutting samples 


The King Port 


able uses a 3000 kg. load on a 10 mm. ball with automatic relief. Inter 


mediate loads os desired. This precision instrument saves handling and 


set-up time, and is so versatile, it soon pays for itself many times over 


Weighs less than 30 pounds and makes guaranteed accurate tests anywhere 


For complete specifications on standard testing machines 


or adaptations made to your 


write 


KING TESTER CORPORATION 


T, 440 North 13th St., Philadelphia 23, Pa. 
USE READER SERVICE CARD; INDICATE A-9.274-1 


special requirements, 


Dept 





ACCURACY 
.0002 T.IR. 


0002 T.LR. or lees at Spindle Nose, .0005 T.LR. or less on 
Test Arbor six inches from Spindle Nose 


y MODEL B943 
MOTOR DRIVEN 
WORK HEAD 


No. 11 B & S$ Tapered 
Spindle Standard 
Equipment. No. 12 

B & § or No. 5 Morse 

Available al 
Slight Extra Cost. 


SPINDLE 
SPEEDS 
160 and 
250 RPM 
Other Spindle 
Speed Pulleys 
Available 


~ 














GRAAF TC 
4] NX/U CONS LIN 
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— TM Te 
‘ MIDOLESTADT -- BALTIMORE © 
E 
F 


TOOLS - DIES - FIXTURES 
SPECIAL MACHINERY 
PRECISION MACHINING 


DESIGNERS - MANUFACTURERS 


Write for New Descriptive Brochure 


The Middlestadt Wachine Co. 


4210 Chesmont Ave Baltimore 6, Md 


anmniui ii mn rm Mn 
USE READER SERVICE CARD: INDICATE A-9-274-4 
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cal UL 








CONTAINS CONDENSED | 
PRACTICAL AIDS 
FOR EXPERIENCED 
Revised Edition Di t MAK E 5 
Contains Answers to 
Over 1000 Practical Die Problems With Use of 
Direct Reading Tables and Formulas 


ALL IN ONE COMPACT HANDBOOK ... 
direct answers to die problems. Saves time 
Eliminates mathematical calculations. Avoids 
costly errors. Contains invaluable formulas 
and tables for quick reference 


CUT OUT THIS 
AD TODAY! 


Paste on card and 


enclose $4.50 
for single copy 
$4.00 for six or 
more copies. Ten 
Days Free Exami- 
nation 


Formulas and Direct Reading Die Tables on 
the following types of dies: Bending and 
Forming Dies, Blanking Dies, Drawing Dies, 
Square and Rectangular, Drawn Shells, Mis- 
cellaneous Tables and Charts 


DIE TECHNIQUES, Publishers 


5005 W. LAKE STREET * CHICAGO 44, ILL. 
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‘Another 
Bath Tap job 


well done... 
for 


UNITED AIRCRAFT 
CORPORATION 


HAMILTON STANDARD 
DIVISION 


PROBLEM 


Two passes were required Specially designed Bath Tap is shown threading four-way barrel 
to produce %"-24NF3 bot- of steel thot forms hub of four-bladed Hamilton Standard 
toming holes %” deep in propeller, Model 34G60 

Hamilton Standard steel 

propeller hubs—one pass 

for machine-driven rough- 


ing tap and one pass for 


One Bath Tap now does the entire 
job by machine—faster and better 
. in a single pass. 


Bath engineers and craftsmen helped solve this 
tapping problem for Hamilton Standard and 
helped to improve the efficient production of 
an important component. This same sort of 
service is yours for the asking! 


In addition to the design and manufacture of 
special custom-built taps, Bath has a full line 
of regular taps and precision gages in stand- 
ard types and sizes. A request on your business 


Model 34660 four letterhead will bring full information. 


Hamilton Standard 
propeller, installed ow 
Air Force tonker plane, 


JOHN BATH & CO., Inc. 


28 Mann St., Worcester, Mass. 


CYLINDRICAL AND THREAD GAGES * GROUND THREAD TAPS 
a INTERNAL MICROMETERS 


Ss » 
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Now—from Behr-Manning’s - 








New “SPUR-ACTION” abrasive belt cuts 25% Faster. 


Removing excess material from a cast brass spring hous- 
ing for a pressure reducing valve is tast and easy with a 
new “81-Coat” Resinall Metalite abrasive belt. The new 
Behr-Manning abrasive belts not only do a faster stock 


removal job but also stand up longer than any previ- 
ously used. 








BEHR-MANNING CO., TROY, N. Y. 


Please have a Field Engineer contact me to arrange for « 
demonstration of your new “81-Coat"” belts and discs 


{] At my plant [) At your nearest “Abrasive Tech" Branch 
Methods Room 


Name 
Company 
Address 


City Zone 


' 7 ACTION 


AP » 


“81-coat” 


Abrasive Belts 
relate Mm Rise ile h i 
all others by as much as 50% 


From the Research Laboratory of Abra rougher, tougher cutting “spur” points per 


sive Tech comes an entirely new way of square inch for fastest stock removal 


making coated abrasives —“81-Coat.” And for greater endurance, greater re 


It gives a new toughness a new sistance to grinding heat, and longer life, 


sharpness to abrasive belts and discs. It it provides the strongest resin bond ever 


gives them “Spur-Action”— hundreds of attained for abrasive belts and discs 


Feel the difference ... see the difference . profit by the difference. 


Just mail the coupon to arrange a demonstration of new “81-Coat” 
belts or discs on your toughest job... to spur more production, more 


mileage per belt — at no increase in price! 


BEHR-MANNING CO. 


TROY, N.Y NORTON 


A DIVISION OF NORTON COMPANY ABRASIVES 
BEHR-MANNING PRODUCTS: Coated Abrasives + Sharpening Stones + Pressure Sensitive Tapes 
NORTON PRODUCTS: Abrasives + Grinding Wheels + 


Grinding Machines + Refractories BEHR- MANNING 
in Canada: Behr-Manning (Canada) Ltd., Brantford. For Export: Norton Bet ® 


Manning Overseas inc., Troy, N. ¥.. U.S.A 








PowerGaip ‘tino. Betts 


_ “Put the HUSH 
on wire-drawing machines,” 


says Plant Engineer “GRIP” POWERS 


Wire-drawing machines in a large Indiana 
factory work 24 hours a day, 7 days a week 
..drawing 1,650 feet of wire per minute. 
The chain drives on these machines caused 
a deafening noise. 


until a “U.S.” 


sion engineer suggested 


A deafening noise, power 
a change 

Belts. Com 
parative quiet now prevails: there is no more 
nerve-racking, unmerciful din. Workers now 
plant 
belts 
require d no maintenance, whereas the metal 
belts required taking up twice 
replacement once 


transmis 


over to PowerGrip “Timing © 


enjoy radio music throughout the 


Moreover, cost savings resulted; the 


a yeatr and 


a year. The PowerGrip 


Mechanical — Division 


“Timing” Belts have been operat- 

‘ for well over a year, yet there’s 
no sign of wear, no foreseeable need 
for replacement. 

U.S. PowerGrip “Timing” Belts have 
an efficiency of close to 100%, because 
they have non-slip grip. They 
handle speeds up to 16,000 f.p.m., or so slow 
as to be imperceptible to the eye. These belts, 
plus on-the-spot engineering counsel from 
industrially-famed “U.S.” power transmission 
experts are available at any of the 28 “U.S.” Dis- 
trict Sales Offices, or from selected distributors, 
or write us at Rockefeller Center, New York 20, N. Y. 
In Canada: Dominion Rubber Co., Ltd. 


a positive, 


u never * 


FOR FURTHER INFORMATION 


t U.S. Rubber’s new Exhibit Ha! ockefeller Center, N.Y. 
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Complete tine stocked by 
ilal-me- it lalel ldo Me Melo MSIE ligieltlisl mi isme cel iam ta 7 


These are the things you look 
for in the Reaming of Holes. 

“Standard” quality Reamers 
will give you all of them. 

Select your Reamers from 
the “Standard”’ Complete Family 


of rotary metal cutting tools. 


Quality Tools Since 1881 


STANDARD J 


FACTORY wen hemes iN: NEW yORK . weraess . curcasco * DALLAS + SAN FRANCISCO 


“THE STANDARD Line: Twist Drills - Reamers - “Tape Be i Cato» End Mills - Hobs - Counterbores « Corti Bel Cages — 





Thompson’s new 


Hydra-Cool Hydraulic System* 


removes hydraulic heat at its source 


The new Thompsons grind cool—and stay cool—no matter how long the run! ONLY in 
this new hydraulic system can you get these important, exclusive advantages 


@ Hydra-Cool eliminates heat damage to the hydraulic seals, valves, controls 


and pump 


Hydra-Cool will not break down the additive type hydraulic oils—sludge will not 
form in the Hydra-Cool System 


Hydra-Cool eliminates the usual lengthy warm-up period required to bring 


production surface grinders up to working temperature. 


@ Hydra-Cool saves you money on power costs 
Hydra-Cool is standard on all Thompson surface grinders 40 inches and up in work 
length AT NO EXTRA COST. 
* Pat. Applied For 


- IN MIND FOR THAT DAILY GRIND” 


280 The Tool Engineer 





i { fuk 


ASSURES | AS 


HEAT DISTORTION IS ELIMINATED 
IN THOMPSON SURFACE GRINDERS 


&. 





aot bbeehy, 


O“W__ 


The Thompson Grinder Co. 40) -1 9 -Vel 


18 Zeischler Street 
Springfield, Ohio, U.S. A. GRINDERS 
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® . . 
Crescent Solenoid Valves give 


LONGER SERVICE for LESS MONEY 


We invite your on-the-job comparison 


in tapping and reaming, the Ziegler Holder 
greatly reduces set-up time becouse it 

tomatically comp tes for inaccuracies 
in spindle alignment up te 1/32” radius or 
1/16” diameter. 





it also aids materially in reducing spoilage 
losses, turning ovt work to the finest of 
tolerances even when the work is not in per- 
fect alignment with the spindle 


The Ziegler Holder always floats freely, 
without friction or cramping, even under 
the severest tool-driving strains, taking any 
and all end-thrusts. Try it and see how much 
superior it is to any holder that you have 


ever used 
Standard 4-Way 


PROMPT DELIVERY 


W. M. ZIEGLER TOOL COMPANY 
J.1.C. Type 4-Way 13574 AUBURN DETROIT 23, MICH 


waitt for e 
f CATALOG 
® 4-Way and 3-Way Solenoid 


operated, pilot controlled valves | pose FLOAT! NG HOLDER 


for Air, Water and light oil to fooTa DS and Reamers... 


150 P.S.I., products of Crescent 


——- 











Valve Co. USE READER SERVICE CARD; INDICATE A-9-282-2 





Standard 3-Way 


mm mmm eae mm 


NO COIL BURNOUT \ 


rr ‘ 
because a generous power margin, short solenoid travel and 
pilot operation combine to prevent overheating and over 
loading. Note that these valves are accepted and used in 
automotive plants where assembly line production does not ? 
permit coil or valve failure 
«. 
LONG SERVICE LIFE 


Main valve design is aimed at extremely long trouble free In Steel... Stainiess... Brass... 


service. Resilient seats are uipne sealing and are not affected Aluminum... Titanium... and Wood 
or damaged by dirt or grit because they are of a self scav- 


enging design. Witness their superior performance in such HI-STANDARD Dee -Hole Drills 
severe service as operating hopper doors on cement batching give you at ower cost... 


equipment and in other dusty environment ; 

INTERCHANGEABILITY e Exacting Hole Diameters 

Solenoids and pilot sections are interchangeable from one e Unlimited Hole Depth 

valve size to another, minimizing spare parts requirements e Exceptional Hole Concentricity Throughout 
daptation to any practical voltage is achieved by « le _ 

er oe to any practical voltage is achieved by a simple © Improved Hole Surface Finish 

Speed of response, speed of installation and dependable e More Pieces Between Grinds 


leakproof operation year in and year out are responsible for 
the increasing switch to Crescent valves on production ma- 


ee eee eee ee 


“ 


am aw aw a aw aw ewes aw ow 


Write For Engineering File ““D 
chinery where time 1s money 


For complete data write for Catalog 6-4 . THE HIGH STANDARD 
MANUFACTURING 


BARKSDALE VALVES ‘oe 


<n ian Pioneers and Makers 
‘on 5125 Alcoa Avenve, los Angeles 58, California of Deep Hole Drills 


For More Than 30 Years 
bb 
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New Model D Single Dial 
CompAlRator. Available with 
instrument mounted gaging; or 
for remote connection to machin- 
ing operations for in-process or 


post-process gaging. 


HIGH PERFORMANCE 


Air Gage Line 
the TAFT-PEIRCE Model D CompAIRator 


Here’s another big improvement in air gaging. The well-known CompAIRator has 
a completely new functional design that gives you 3 big advantages makes air 
gaging easier to read, easier to use and easier to trust! 
EASY TO READ Special visor and slanted face cuts glare and reduces parallax 
speeds the gaging operation. Dial has full 180° linearity 
EASY TO SET UP AND USE — Zero and range setting knobs are within easy reach of 
the operator. Plus, compact chassis, and simplified dial and magnification changes. 
New Model E. For the first The Model D can be set and used at any angle, moved easily because it’s light. Can 
time, a low-cost version of be racked or modulized 
standard Toaft-Peirce circuits EASY TO TRUST Yes, you can place full confidence in the new design because it 
so you can cut costs by using uses the proven T-P Velocity-Venturi Circuit. Repeats readings without variation, 
air gaging for many more has exceptional speed of response and is readily adaptable to many special uses, 
inspection operations. Has ex- including wide tolerance gaging 
ternal tolerance hands and Modernize your gaging with this new CompAIRator. Or, 
compact cabinet. Same accu- ask a Taft-Peirce representative to demonstrate the 
new T-P CompAIRator you'll be amazed at the 
performance 


TAKE IT TO TAFT-PEIRCE 


THE TAFT -PEIRCE MANUFACTURING CO., WOONSOCKET, R. I. ™P 
Means 

TOP 
Precision 


racy, same dependability — 
the biggest air gage value on 


the market 
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ZO" rea 


1932-1957 


BUILDING PRECISION BORING MACHINES 


SIMPLEX 2BDA double end, bridge type, mechanical auto- 
matic cycling unit for facing one side of an automobile pump 
rotor. The operation performed consists:of facing one side 
square with the pitch line of the internal gear. The side faced 


is used as a locator for subsequent surface grinding operations. 


The facing tools are carried on a cross slide which is auto- 
matically operated by an air hydraulic cylinder. This cross 
slide is mounted on the standard machine table which shuttles 
longitudinally to provide loading clearance. 


SIMPLEX MACHINE TOOL CORPORATION 


4528 WEST MITCHELL STREET 
MILWAUKEE, WISCONSIN 


PRECISION BORING MACHINES . PLANER TYPE MILLING MACHINES 
SPECIAL DRILLING, TAPPING AND BORING MACHINES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-284 Ihe Tool Engineer 





How The Answer To Our Own Problem Has Helped Other 


Manufacturers SAVE MONEY witH 
PRODUCTION 


| 





One section of our production lapping de- 
partment showing a battery of Model 48° 
Lapmasters”™ turning out a part of the high 
volume required every day in the precision 
lapping of all John Crane Mechanical Seals 


\ few years ago, we had to find a faster and better quality specifications... but available lapping equip 
way to produce flatness and finish on mating parts ment could not consistently turn out acceptable work 
in order to keep up with the constantly growing de at the production rates demanded. With necessity, the 
mand for John Crane® Mechanical Seals mother of invention, we developed the Lapmaster® 


Lapping was the only way of meeting our rigid and solved a serious problem 


HERE’S WHY hundreds of manufacturers have since discovered the time 
and money saving advantages of production lapping with the Lapmaster: 


@ The Lapmaster eliminates production bottleneck @ Handles large or small parts...any shape or form 
frequently caused by old lapping methods any metal, ceramics or plastic materials 


@ You can depend upon flatness within tolerances of 


0000116" or less with absolute uniformity, piece HOW TO PROVE TO YOURSELF 7 
ifter piece That the Lapmaster Can Save You Money, Too 


@ No downtime for truing lap plate conditioning Send us samples and surface 
rings automatically keep plate flat and true flatness and finish specifications 


@ Product performance and quality improved ...r of parts we'll test run them in 


jects cut to minimum...inspection costs reduced our experimental lapping labora 
tory and furnish you with a complete 
s ()perator need not be experienced in the art of 
production report without obligation 
lapping We 
Pping Or write for FREE Booklets with complete facts on 


@ Frequently eliminates other machining operation producing and measuring precision flatness and finish 


Crane Packing Company, 6469 Oakton St., Morton Grove, Ill. (Chicago Suburb 
In Canada: Crane Packing Co., Ltd.. Hamilton, Ont 


- Wy : f hy > \* USS 
(C2 -- = 2 4 . / r at ™, 


APPING MACHINE THREAD COMPOUNDS 


CA PACKING SHA 


CRANE PACKING COMPAN 
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2 
Fisth Sterling 


MECHANICAL 
TOOLHOLDERS 


for the most 
economical Tooling 
combination 


you've ever used! 


With these two Firthite Mechanical Toolholders and Firthite Carbide throw 


away Inserts you can handle almost 


any turning, facing and chamfering 


operation at lower tool cost and with less downtime for tool maintenance and 
resetting. Mechanidex for heavy duty, high production jobs; Thriftool for 
lighter ones. Use these two and save time and money! 


FIRTHITE MECHANIDEX 


Mechanidex toolholders feature one- 
piece adjustable chipbreaker clamp, 
eliminating loose parts when indexing. 


Carbide tipped or high speed steel chip- 
breaker clamps optional. 


Clamp screw nut eliminates heat-seized 
clamp screws, permitting easier insert 
indexing and replacement 


Available in 4 styles Right or Left hand 
in shank sizes ranging from 44” sq. to 
114” sq. (Can use complete line of 


standard throw away inserts.) 


Negative rake design permits use of 
triangular and square inserts with 6 or 
8% cutting edges, depending on wtool- 
holder style 


FIRTHITE THRIFTOOL 


Triangular throw away inserts with 6 
cutting edges... no grinding, use each 
cutting edge once then throw away. 


Outlasts single point brazed tools. 


Lowest cost mechanical toolholder; 
fewest component parts. (Chipbreakers 
optional.) 


Toolholder parts interchangeable — 
reduces inventory and handling costs. 


Precision anvil assures proper 
insert positioning. (34” 
square shanks and 

above.) 


200 Firth Sterling Building, 3113 Forbes St 
Pittsburgh 30, Po. for your free copy of 
Catalog MTI-3, “The Modern Approach to 
Economical Carbide Tooling 


aan 


Firth Sterling FRODUCTS OF FIRTH STERLING METALLURGY 


High Speed Steels Nee Tungsten Carbides 
—iInc— Tool and Die Steels Firth Heavy Metal 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. Stamless Specialties Chromium Carbides 
MILLS: McKEESPORT, TRAFFORD, DETROIT, HOUSTON, HARTFORD High Temperature Alloys High Temperature Cermets 
OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO* CLEVELAND* DAYTON DETROIT* HARTFORD® 
HOUSTON® LOS ANGELES* PITTSBURGH WESTFIELD, NJ Ziconum 
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No. 6 in a series 


You get demonstration 


of your work 
and complete job 
development record 





Cone submits samples 
of your work 


Cone makes 
recommendations 





You send print 
to Cone 


here is no adequate compromise with efficient production practices, 


if you are in business for a profit 


But you don’t always know just how competitively efficient your equipment 
is. Case histories of what the other fellow is doing are sometimes garbled 
At least the poor ones are not advertised. And conditions vary in all plants. 
Sometimes you have reason to be more concerned with what you don't 
want in new equipment than with what you do want. Cone believes too 
much is at stake for a machine to go into a line unequipped for the 


job, with either carbide or hss tools 


The Conomatic Carbide Development treats each job individually from 


standpoint of work, machine, tools, and operating personnel 





Part. Bushing 
Machine 1%” Conomat 
Tools 100% Carbide Tipped 
Material gE 


Stock © 











For 
porticulars 
send for 


“Four Steps With Cone” 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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Hold mill-like tolerances 
of + .005” on 


ANY METAL... 


DAY IN, 
DAY OUT! 


MODEL M-100 


Chop-Stroke Cut-Off Machine 
gives fast, accurate, fully 
automatic cutting 


Cuts any stock . in a wide range of shapes, 
lengths and diameters any material, from alumi- 
num to hardened tool steel. The M-100 will cut it 
swiftly, cleanly, accurately. Set-ups or resets are 
easily made. The M-100 cuts at a rate of 2 to 4 sec- 
onds per sq. in. cross sectional area... up to 5 times 
faster than comparable power cutting. Exclusive 
Stone geared-in-head motor delivers maximum power 
to the cutting edge. Greater speed of cutting pro- 
duces no change of characteristics nor hardening of 
material cut 

The M-100 is powered by a 10 H.P. continuous 
duty, TEFC ball bearing induction type motor. Cuts 
ferrous metals with an abrasive wheel. . . non- 
ferrous metals with a saw blade. It comes with fully 
automatic stock feed and automatic abrasive wheel 
wear compensator for faster, more accurate cutting 
without shut-down for adjustment. 

The M-100 may be had for manual or semi-auto- 
matic operation. For greater power needs, a 15 H.P. 
motor is available 


WRITE TODAY for complete information on the MODEL M.100 
and other cut-off machines by Stone Fifteen models availabl« 
in 345 to 20 hp. manual, semi or tully automatic operation 
Sales and service in principal cities 


represented in every major industry throughout the world.” 


STONE MACHINERY COMPANY, INC. 


31 Fayette Street, Manlius, New York 


: 


—< SS 


i: easy to make chuck jaws for irregular work- 


pieces with Cerromatrix’, the low-temperature 
melting alloy. Just cast it against the workpiece and 
you get an accurately fitting pair of jaws. The alloy 
can be cast against forged metal parts, die castings, 
rubber, wood and most plastics without burning or 


warping the piece. 

Send for Bulletin 85 —it tells the whole story. 
(bey 
® —~ y Send for further information. 
CERRO DE PASCO SALES CORPORATION 


300 Park Avenue, Room 1503, New York 22, N.Y 
USE READER SERVICE CARD; INDICATE A-9.288-2 











TUBE END-FORMING MACHINES 


shape and form tube ends 


fast...accurate...atléess cost 


FREE — New Bulletin T-1 shows, describes VAILL 
tube end forming machine VERSATILITY for .. 


Beading @ Flaring @ Flanging @ Sinking 
Expanding @ Grooving @ Threading @ Reducing 
Double Lap Flaring @ Double Lap Flanging 


on Tubing up te 6” Diam. 





THE VAILL ENGINEERING CO. 


131 E. MAIN STREET WATERBURY 20, CONN. 








USE READER SERVICE CARD; INDICATE A-9-288-1 





USE READER SERVICE CARD; INDICATE A-9.288-3 


The Tool Engineer 





Special Air Gaging Fixtures 
designed and built to meet your 


particular application require 


ments. Complete engineering 


service available upon request 


Send part print showing all 
dimensions to be checked and 
tolerances required for prompt 


quotation and delivery. 
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MULTIPLE COLUMN 
AIR GAGING INSTRUMENTS 


UP 


To speed inspection of production parts, new Dearbornaire air gaging 
instruments are now offered in multiple column units designed to permit 
more accurate simultaneous checking of as many dimensions as may be 
required for a given part. What's more, each unit incorporates all of 
the advanced design features which have made Dearbornaire the 
most practical, most versatile column type instrument ever produced . 


@ New higher rated pressure system and built-in circuit restrictions 
make them virtually self-cleaning, reduce maintenance to a minimum 
@ New gloss tube has a characterized internal taper which provides 
positive linear accuracy over the full extent of the calibrated scales 
@ Easy-to-read Zero-centered scales permit use of instrument for nor 
mal inspection, statistical quality control, and as a tool setting gage 
@ interchongeability of component parts simplifies conversion from 
one amplification to another, reduces spare parts inventory costs. 
Plus a complete line of air gage spindles, rings, snaps and cartridges 
all precision finished to give you greater accuracy, longer wear life. 
Free demonstration arranged upon request. Write for details today! 


AIR GAGE DIVISION 


DEARBORN GAGE COMPANY 


22038 Beech Street * Dearborn, Michigan 


JSE READER SERVICE CARD, INDICATE A-9-289 





Convenience ¢ Economy @ Efficiency e 





wie” SEIBERT 


RELIEVED KEY 
SEAT—feor easier 
set-up. 


SEIBERT THREADED 
SHANK — precision 
ground te insure 
close adjuvsiment. 


SHUR-LOCK MICRO 
NUT— gredvated for 
easy and accurate 
adjusiment. 


EXTRA BEARING 
CAPACITY — with- 
stands heavier 
thrust leads. 


SNAP RING MOUNT. 
ING — permits rapid, 
convenientchanges. 








ADJUSTING SET 
SCREW-permits 
pre-setting cutting 
tool. 


TAP COLLET 


SEIBERT TREPAN 
DESIGN — clamps 
tools for close con- 
contricity. 


REAMER COLLET 
, 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.290 


FLOATING 
HOLDER 


(Petent Applied For) 


Fast Change Pre-Setting Collets 

Reduce Number of Holders Needed 
Now, with the new Seibert Floating Holder equipped 
with interchangeable auxiliary collets, you can substan- 
tially reduce costs on tapping and reaming jobs requir- 
ing duplicate pre-set tooling. As illustrated, the auxiliary 
collet is snap-ring mounted in holder for quick and easy 
removal. No wrenches or drifts are required. An in- 
ternal adjusting set screw errs pre-setting tools in 
collet without removing holders. Thus you require 
fewer holders per job, and because collets are inex- 
pensive you effect substantial savings in overall tool 
costs. Close concentricity is maintained because tool 
is accurately held in collet by trepan clamp which is 
precision machined to close limits. Elimination of 
hex nut clamping principle also provides extra 
clearance when tapping in counter bored holes. 


Heavy Duty Holder Assures Long Service Life 


The holders are heavy duty roller-type and are 
especially designed with extra bearing capacity to 
assure long service life. All shank types are avail- 
able in a range of sizes including me adjustable 
adaptor shank illustrated. Send for full informa- 

tion today on these new cost cutting tools. 


WRITE FOR COMPLETE DATA fon 


Get the complete story on the new Seibert 
Floating Holder. Ask for illustrated 
specification sheet or have a Seibert Sales 
Engineer call at your plant to check over 
your tooling requirements. 


Tension or Sur-Lock 
Compression Adjustable 
Tap Drivers ; Adapters 


SEIBERT & SONS, BR ye 1003 E. 241th Street ¢ CHENOA, ILLINOIS 


QUALITY muctiere DRILL SPINDLE AND PRODUCTION TOOLS 


The Tool Engineer 








TOOL 
ENGINEERS: 
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NOW! | Adjustable Diameter and Open 
rxomson BALL BUSHINGS 








Precision Series “A’’ and 
Low Cost Series ‘'B’’ BALL BUSHING 








Open BALL BUSHING 
for Zero Clearance on 
Supported Shafts 


The BALL Bearing for all your 


LINEAR 
MOTIONS 


ELIMINATE BINDING AND CHATTER 
SOLVE SLIDING LUBRICATION PROBLEMS Sihing near motions ae nearly always troublesome, Thou 
LONG td 3 . LASTING ALIGNMENT ar ta “” a ct ey of BALL BI ISHINGS on side ‘a 


reciprocating shafts, push-pull actions, or for support of any 
mechanism that is moved or shifted in a straight line 





Adjustable Diameter BALL BUSHING for Zero Clearance 


LOW FRICTION - ZERO SHAKE OR PLAY 


Improve your product! Up-date your design and performance 
with Thomson BALL BUSHINGS! 

The various types cover a shaft diameter range of 44" to 4”. 
Small sizes available in Stainle Steel. Write for 

and name of our representative in your city 


Also manvfacturers of NYLINED 
Bearings ... Sleeve Bearings of 
DuPont NYLON 


THOMSON INDUSTRIES, Inc. 


Dept. A, MANHASSET, NEW YORK 





PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS-A MAJOR IMPROVEMENT AT A MINOR COST 











> | Phil Marsilius 


Executive Vice-President 


" The Producto MachineCo 


How to Select and Order a Catalog Die Set 
Do { ilways order the die set you reall 
ck ou overlook a speci 
n your having to “make 
1 ordered or lose time by 
| that a simple and basic 
( mph isized because our 
how that even the most 
lo isionally overlooks 
in preparing to place an 
orde! 
Here is our suggested check-list for selecting 
nd orderu i catalog die set 

1. Lay out the die. Allow sufficient area for 

u ind auxiliary stock guides 
equired. Determine also what 
eft clear for part ejection or 

S< rap 

2. Determine type of set you need—rear two 
pin, four-pin, center-pin, etc.—according to 
tolerances and construction of die 

3. Place layout on templates for the type of 

et you | e chosen. Select die area that 
meets the limits established in Step | 

4. Select material for die set—semi-steel, 
ill-steel or combination—based on the die’s 
trength requu ments : 

5. Select thicknesses of punch and die hold 
er in line with strength requirements and al 
lowable p! hut height 

6. Determine length of guide-pin required*, 

ised on length of troke or ram clearance 

7. Determine type and length of bushing 
ind material from which it should be made 

ed on ac 


peed of operation and re 
dg il tan of die 


ii | 
8. Select shank diameter for the press on 
Vhich die will be run 


9. Choose grade of precision required 
Master or ( mercial—based on tolerances 
ind number of pieces to be produced 

10. Order die set h meets most closely 

ments, making certain that 

rmation ts included: Catalog 

intity; Master (Precision) or 

rade; length of guide pin; type 
eter of shank or “no shank 

) mind that special thick 

der and die holder can 


quire d 


not find it possible to 
ne exact sequence pre 
if you will make it a habit 
. t for each die set you 
ivoid making costly errors in 


ing to pin length as 

refer to distance 

holder to top of pins 
irily apply to actual guide 
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and save money, too! 


sasy. Just be sure to specify Producto die sets with Qwit 

it guide pins 
Then your di maker vill always he ible to as emble and 
lisassemble his die sets practically blindfolded! No longes 
will he have to line up pins and bushings cautiously ted 
ously hammer die sets together or pry them apart, With 
QOwik-Fit guide pins, the die set almost puts itself together 
The spherical-angular radius on these pins prevents jamming 
or cocking regardl of how the punch holder ts started or 
Think of the time your die maker will save incl the 
money you will save. Di ire growing more compl x dail 
ind that means assembly and disassembly of the die set doz 
Producto's Qwih 
of the time formerly required 


ens of times. In plants all over the country 
Fit pins are saving up to 
for these operation 

lo improve morale and increase productivil join the 
growing ranks of die manufacturers and users who specit 
Producto die sets with Qwik-Fit guide pins.” They are avail 
able on Master die sets at no extra cost 


HOW TO MAKE ORDERING EASIER: 


Cyet vour tree OPpy of Producto Die Set Catalog No. I! 
designed specifically to simplify your selection and ordering 
iob, And ask rece e the idea-filled Die Set Digest, too 


THE PRODUCTO MACHINE COMPANY 


Housatonic Avenue, Bridgeport 1, Connecticut 


¢. 


\s st 
PRooucro Wherever die sete are used 


—2RODUCTO 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.293 293 











for tooling applications 


Trevarno tooling fabrics are specially designed for fast, low-cost 


manufacture of reinforced plastic tools and dies. They offer these important advantages 


¢ Volan AC treatment for fast wetting, higher strength 
¢ faster easier layup even on complex jigs 


* mass-production economy to cut mold costs 


Three basic tooling fabrics are featured: Detail (1P12), General (2P161), and Build Up (2P482) 


Also available is a complete range of tooling fabrics to meet your individual requirements 
Call or write today for complete literature on quality Trevarno glass fabrics for tooling applications. 


COAST MANUFACTURING & SUPPLY COMPANY 


P.O. Box 71, Livermore, California « Plants at Livermore, California and Seguin, Texas 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.294-1 


Trevarno 


F>LASS FABRICS 








MOST DRILLING PER DOMAR! 


Veet 


Your Boring Bars 
FOR 
ACCURACY 


and 
SAVE WEAR 
Eliminates expensive tool 
construction Reduces tool 
wear Prevents seizure and 
pilot breakage Especially 
adapted where precision is 
required 
ORIGINATORS OF THE 
ROTARY BUSHING 


GATCO ROTARY BUSHING CO. 





ROTARY BUSHINGS 
FOR ORILLING, CORE ORULING, 
ROUGH AND FINISHED BORING 

The inner race of the 

GATCO bushing rotates with 

the tool, piloting the tool ac- 

curately below or above the 
work—or both 

42324 ANN ARBOR ROAD, 

PLYMOUTH, MICH 
Telephone PLYMOUTH 1472 





USE READER SERVICE CARD; 


INDICATE A-9-294-3 





STEEL BLUE 


Steps Losses- 


QUICKER making Dies and [| . 


DELIVERY Templates 


RADIAL MOBILITY AT THE PRICE 
OF A FIXED SPINDLE DRILL! 


Send for brochure describing VEET'S 16 Points of superiority 


Vee INDUSTRIES EAST DETROIT, MICH 


TEL PRescott 6.3000 


miao 
ev stee pve 


With pynem , 





USE READER SERVICE CARD; INDICATE A-9.294-2 USE READER SERVICE CARD; 


- a puesto ee 
THE DYKEM COMPANY 
2303D North 1th St. 


DYKEM 


a“ 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for ap 
plying right at Sous 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the jines 
show up in sharp relief 
prevents metal glare. In 
creases efficiency and & 
accuracy = 


Write for sample = 
on company letterhead 


acribed 


St. Levis 6, Me 


INDICATE A-9-294-4 
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Progress in plan-it-yourself air systems: 


How one plant 
cuts forming 
costs 75% with 
Schrader Air 
Products 


adapted to jig 


Before this Schrader-powered form- 
ing jig was installed, an Ohio plant 
used heavy punch press equipment 
and costly welding procedures. Now 
man-hours and materials have been 
released for other work, and a single 
operator produces the finished part 
in seconds, effortlessly. Cutting the 
cost of the finished product by %!! 

Every day Schrader Air Products 
are being integrated into the most 


Outdoor grill legs formed Operator places wire between dies. Note Schrader products Schematic 


below gives Schrader “Air layout’ at end of cycle with wire formed 


diverse types of manufacturing op- 
erations. Versatile, safe, accurate air 
often makes the difference between 
profit and loss. And air acts faster 
than you think! Look into the op- 
portunities in your own plant for 
modernizing with air. Schrader engi- 
neering facilities are available upon 
request to assist you in planning. 
Why not mail the coupon today? 


A. SCHRADER’S SON * Division of Scovill 
462 Vanderbilt Avenue, Brooklyn 38, N. Y. 


If they can save money with air in Ohio—-maybe we can, tool 


o division of SCOVILLE Please send latest informative booklets which show Schrader’s complete-line of 


products 
Name Title 
QUALITY AIR CONTROL PRODUCTS 


Company 


Addrew 


September 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-295 














Lightweight magnesium fixture checks Ford station wagons 


ium checking fixture is used by Ford Motor 


in assembling Ford two-door station wagons 


to maintain quality by checking the daylight 
relation hip to the glass run channel and regu 


retainer brackets in the quarter panel welded assem 


It assure iccurate location of the glass run retainers 


ind) window regulator mounting holes The fixture is 


rye 


d nsionally stable and ha tood up well under con 


Tithe I nigh handling Ou iat culi ¢ isily lift ind 


AVAILABLE FROM STOCK AT: Copper and Grass Sales, inc., Detroit, Michigan . 


manipulate it with one hand 


jigs and fixtures made with magnesium are always easy to 
handle because they weigh much less than steel or alumi 
num. Magnesium tooling plate is uniformly flat, low in cost 


ind easy to machine, fabricate and weld 


For the full story on magnesium tooling plate contact 1 
nearest supplier of Dow magnesium or write to u 
Mid] ind Mic hig it 


THE DOW CHEMICAL COMPANY Depart 


ment MA 1416U-2 


Fullerton Steel and Wire Co., Chicego, Ill. 


Hubbell Metals inc., St. Lovis, Mo. . A. 8. Purdy Co., inc., Lyndhurst, M. J. Reliance Magnesium Co., Los Angeles, Calif. 


Vinson Steel and Aluminum Co., Dallas, Texas. 


YOU CAN DEPEND ON 


The Tool Engineer 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A.9.296 





THE ONLY 
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This is a 4-station automatic-index machine which drills, 
reams, and rethreads a steel brake part. Each fixture 


holds two pieces. Cycle is timed for 544 pieces per hour. 


MACHINE 
NO. 1230 





EHNBERG-JACOBSOWN 







DESIGNED, ENGINEERED, 
BUILT, TESTED, AND DELIVERED 
IN 12 WEEKS AS PROMISED 








A fast-breaking job called for prompt setup 
of a production line that would consist princi- 
pally of screw machines and other available 
standard equipment. Three clean-up opera- 
tions, it developed, could best be done on a 
special machine — and it was up to us to pro- 
duce that machine as rapidly as we could. The 
result is shown above. It consists of standard 
R-J Drill, Tap, and Index Units on a sturdy 
frame with complete automatic controls and 
special fixtures on the index table. By quick 


“SPECIAL” 





delivery, we were able to help this customer 
get his line going successfully and as sched- 
uled. We specialize in producing many different 
kinds of individually-designed production ma- 
chines. For experienced help in solving YOUR 
production problems, send your part prints to R-J. 


DESIGNING ENGINEERS, MANUFACTURERS, 


AND PRODUCTION CONSULTANTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-297 


IN THE LINE 
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The Famous STANDARD Dial Indicator 
is the Heart of the Dial Bore Gage 


In fact, the same benefits can be yours for a// 


only one ol many reasons why STANDARD 
your indicator requirements. For specific applica 


tion to your own operations, see the Man from 
Standard or write Standard Gage Company, Inc. to 
day for full information and complete new catalog. 


Dial Bore Gages are universally approved for 
truly fine precision manufacture and inspection. 


If you have used either the STANDARD Dial 


Bore Gage or Dial Indicator you should use Boru. 


STAN DAR D za 








A COMPLETE LINE OF GAGES ... INDICATING, FIXED AND ADJUSTABLE TYPES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-298 The Tool Engineer 











diomowd Uke quobaty. and. handuess | 


Wears 50 times longer A M I 


Made to A.S.A. standard tolerances or special 


requirements DELUXE MODEL 
Made in all types of A.S.A. standards SOLID TUNGSTEN 
Manufactured with full drill bearing surface CARBIDE DRILL 
Reduces down time to an absolute minimum JIG BUSHING 


Non-corrosive and rust-resistant 











Many sizes in stock 


‘Write your distributor or Acme for information and prices 


on tungsten carbide, micro and standard drill jig bushings. 


7% ACME INDUSTRIAL COMPANY 


AcmME 208 N. Laflin Street © Chicago 7, Illinois © MOnroe 6-4122 
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— SERIES 
}-Way 
Pan 3 t Valves 


e 


— SERIES 


).Way 
Sing 3 Solenoid 
Pilot Operated 


bs 


320 SERIES 
).Way 
Double Solenoid 
Pilot Operated 


400 SERIES 
4-Way 
Master Valves 


410 SERIES 
4.Way 
Single Solenoid 
Pilot Operated 


420 SERIES 
4-Way 
Double Solenoid 
Pilot Operated 























found in NOPAK-MATIC 


poppet-type air control valves 


@ All models subplate mounted 

@ Covers chained to valves 
@ Full I.P.S. capacity 

@ Dryseal pipe threads 


® Solenoid inoperative when 
covers are removed 


@ Dust- and splash-proof 


solenoid covers @ Corrosion-resistant materials 


® Manual over-ride button @ Split-second response 
CATALOG 105 describes all the NOPAK-MATIC 

Plus Values in detail, gives complete installation and 

parts data. Send for your catalog now and it will be 

forwarded promptly NOPAK MATIC Plus Value Valves 

are available in 44", %", Y2"” and %4”" pipe sizes for 

2-, 3-Way Normally Open or Normally Closed or 4- 

Way operation with master (air), single or double sol- 

enoid pilot control heads. 


VALVES and 
CYLINDERS 


GALLAND-HENNING NOPAK DIVISION «© 2750 South 31st St. © Milwaukee 46, Wis. 


AG-601-1P 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-300 The Tool Engineer 





ROCKWELL-BUILT 


ELTA 


Delta 17’’ 
Drill Press 


drill presses 


Delta 14°’ 
Utility 
Drill Press 


Delta 20’ 
Multiple Spindle 
Drill Press 


Delta 15’’ 
Drill Press 


...improve production 


There are three basic reasons why Delta 
Drill Presses improve production and cut 
costs: They’re VERSATILE—do the work 
of many expensive, single-purpose ma- 
chines. They’re FLEXIBLE—can be used 
singly or in combination—readily adapted 
to automated operations. They’re PORT- 
ABLE—easily moved to the work to re- 
duce materials handling, eliminate 
bottlenecks. 


[NEERING — Delta—power 
tool pioneer — gives you quality tools built to 
turn out quality work. They’re precision en- 
gineered for greater accuracy—hold extremely 
close tolerances, reduce costly rejects —even 
inexperienced operators turn out fine work. 


Send coupon for all the facts! 





another product by 


ROCKWELL 


September 1957 FOR FURTHER INFORMATION, USE 


READER 


Delta 14’’ 
Super-Hi Sensitive 
Drill Press 


and cut costs 


CTO You get 
years of high standard performance under hard, 
continuous operation with every Delta Drill 
Press. They’re built to last—-and built to give 
you lower maintenance costs. 


Delta Drill Presses 
are available with: Standard or Production 
Table, Key Chuck or Morse Taper Spindle, 
High or Slow Speed, Standard or Power Feed 

and in Floor, Bench or Multiple Spindle 
Set-Ups. 


HOOSI!I | Hk WORLD LOS] 

COMPLE DRILL PRI LINI Get. 
all the facts--compare -then make up your 
own mind! Your Delta Dealer is listed under 
“TOOLS” in the Yellow Pages. 


Delta Power Too! Division 
Rockwell Manufacturing Co. 
620) WN, Lexington Ave., Pittsburgh 6, Pa. 


Please send Delta Industrial Catalog on the complete Delta Drill 
Press line. 


Please send name of my necrest Delta Dealer. 
Nome Title 
Company 
Address 


City 


SERVICE CARD, INDICATE 





1. Better Lubrication — 2. Oil Always Fresh, 3. For Large and Small, Plain 
Less Machine Down Time Always Clean and Anti-Friction Bearings 


MICRO-FOG \ubricetion automatically ’ € There is no recirculation MICRO-FOG Lubricating systems have 
coats all the bearings, gears, chains of deteriorated of con- found enthusiastic acceptance for use 
and other components of a machine taminated lubricant to on all types of machinery, ranging 
with a continuous, protective film of | couse wear or corrosion from high speed grinders to huge 
clean oil. Just the right amount of oil Cleon oil is applied con roll mill bearings on shafts as large 
is applied to provide the most efficient tinuously to all lubrication as 34” in diameter and turning at 
lubrication, reducing wear on machine points in carefully metered relatively low speeds. 

components and cutting maintenance amounts 


and replacements costs 


Why COST CONSCIOUS BZ 


men are choosing Automatic Lubrication 


A single, MICRO-FOG Lubricator will 


automatically deliver enough air 
o borne lubricant, proportionately dis 
tributed to completely lubricate even 


a large machine tool. Only one lubri 


cator to maintain and refill 





5. Big Savings in Lubricant 6. Bearings Run Cooler For Lubricating 


Carefully metered quantities of oil are Air passing through the bearing car- BEARINGS 


applied to each lubrication point 


rles away heat, and there is no pool GEARS 
of lubricant in the bearing to generate 


lubrication using on heat as a result of fluid friction. Lubri CHAINS 


ly a few ounces of 3 cation is continuous — there are no SLIDES 


MICRO-FOG provides more thorough 


oll per day than periods of insufficient lubrication with 


other methods using 


WAYS 
metal wearing on metal 


several gallons of : ‘ OTHER MACHINE 
oll per day i og” , COMPONENTS 


7. Contaminants Excluded 

From Bearings 8. Fewer Bearing Seals 9. Oil Filters, Sumps and 
Required Pumps Eliminated 

A slight positive pressure is maintained 

within the bearing, and air continu Because MICRO-FOG must be vented The quantity of lubricant used in 

ously escapes from the bearing, pre to the atmosphere, if is not necessary MICRO-FOG Lubrication System is so 

venting the entrance of contaminants to maintain tight seals. Fewer oil seals small that there is nothing to reclaim 

from the surrounding atmosphere are required, reducing maintenance or recirculate. Expensive high pres 


and machine down-time sure piping is also eliminated 


11. Visible Oil Feed 12. A MICRO-FOG Lubricator 


10. Automatic Alarm The oil feed is readily For Every Size Machine 


Controls visible on all models of 


19 models to choose from—ratings up 
MICRO-FOG Lubricators are available MICRO -FOG Lubricotors, 


to 1,000 bearing inches and oi! reser- 
i t f 
with switches to actuate an alarm providing positive proo veir capacities up te 4% gollons 


system or controls os a warning of that the lubricator is op 


conditions affecting proper lubrication erating properly For complete information, call your 
nearby Norgren Representetive, 
or WRITE FOR NEW 800 CATALOG. 


C. A. NORGREN CO. 
3447 SO. ELATI ST., ENGLEWOOD, COLORADO 
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they're both 
(wo 
diameter drills. 


: 4 
a ftir pronetepnee | y 


Mohawk Sublands are the modern, practical 

answer to faster, more accurate and 

economical drilling of multiple diameter cavities 

One Mohawk Subland drill will outwork and 

outperform two, three, four or more ordinary 

step type drills and do the job better. 
eee Why? Because Mohawk Sublands last longer, 

stay accurate through multiple regrinds 

and reduce hole costs. They quickly pay for 

themselves in man hours, equipment 

and tool dollar savings. And 

they're available in an amazing range of 


“off the shelf’’ size-optional sizes and types 


Facts For Free! 


Write, wire or ‘phone today for 


NORMAL DELIVERY ON MOHAWK 

your free copy of the big illus a 

trated brochure Sublands vs SIZE-OPTIONAL SUBLANDS 

Step tool operations. It’s yours TEN DAYS FROM RECEIPT OF ORDER! 
for the asking ...and if you're 
interested in combination 
drilling operations, you'll find 
dozens of ways to save your 
equipment dollars 





worlds largest producers of Sublands 


MONTPELIER, OHIO 
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depends on 








upon request \ 


Formulas 

Applications 

Engineering date 

Screw torque data’ # 
Adapter problems 

General principles 


PA./5TurTEVANT/co. 
ADDISON ILLINOIS 


Manufacturers of over 85% § the forave wrenches vs 


USE READER SERVICE CARD; INDICATE A-9-304-2 
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the 
steel in ACE drill bushings... 
that makes the difference! 


When working life is doubled bushing costs are 

cut in half! Fewer bushing changeovers add bonus production 
savines! That's why ACE drill bushings of new high-carbon 
chromium steel are being specified exclusively by cost-conscious 
tool men everywhere! Make a working comparison NOW with 


\\ iny other make bushing and see “Positive Proof” chat 
\ the steel makes the difference! 
, 
\ 
- 


\ Write for the all new 1957 ACE Catalog G-3 
ee ee ; and the name of your nearest distributor 


C ACE DRILL BUSHING CO. INC 
ACE 5407 FOUNTAIN AVE. LOS ANGELES, CALIF 
ACE DRILL BUSHING CO Struts INC 
DRILL BUSHINGS 611 McCARTER HWY NEWARK j 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-305.1 





new 
Ses Puteey PRS . reduce lubrication 
for: CONTRACTORS, ENGINEERS ELASTICONE 


reduce maintenance 
increase press time 
CUT preserve alignment 


DIE COSTS Discover 


P how inexpensive 

25% ELASTICONES can 
Created for savings in filing space, time provide increased pro- 
and effort, Gliders are available for print 


duction, lower die costs by 
widths of 20” to 48”. Gliders obsolete Toute tie eet cleme és closing the gaps between pins 
peg-type filing and hole-punching sign of plan holders, you slip and bushings, reducing die breakage 
Your prints “glide” into place. Plan sheets, either singles 0 and maintenance. Just snaps into place 
holders are retained from end-to-end, moving others ; on no installation or maintenance costs! 
sith an chinen of tania ox Gael ulletin 53 contains complete information 
ing. Eye-easy indexes provide you with Send for n today! 


4 


rapid 


ARCHITECTS, DRAFTSMEN guide pin covers 


FACTORIES 


reference 
All-stee Jers. finished in a handsome 
armonize with modern office 
t. Extensions are available 
print fe and for effi 
ty and economy in ver 
: a? jer. Order no Pian holde “glide n ' 
f slid J 1OW Soe 
hest / Hire pliers steel tracks, are secured For complete inter my 
Dug supp or from end-to-end, and ‘glide emation on Elasti 
write for illustrated literature out with little effort cones and a copy 


of Bulletin 53 use | Address 


MOMAR INDUSTRIES 4222. Wert 22nd 51. convenient coupon. 1 City 


Chicago 23, It. 


Firm Name 





Zone___ State 
vee 7 
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template control ‘‘locks in your dimensions”’ 


on New Britain +GF+ copying lathes 


Wen you fasten the template on a New Britain +G6F+ you lock 
in every dimension of the piece. The complex settings necessary 
in gang tooling setups simply don’t exist. You change the tool 
in the time it takes to loosen one set screw. The New Britain 


Machine Company, New Britain-Gridley Machine Division, New 


Britain, Connecticut New Britain +GF+ Copying Lathe 





OUTSTANDING 
PERFORMANCE 


Patented 
DEEP HOLE DRILLING TOOL 


for Single and Multiple 
Spindle Machines 


MODEL K 
Knurling Tool 


MODEL T 
Turning Tool 


SCREW MACHINE TOOLS 


MODEL A-P by 
Pointing Tool 


Boyar-Schultz 


They are engineered to bring out ALL the pro- 
duction that is built into your screw machines. 
Easy and fast to set-up, they provide close toler- 
ance accuracy through long production runs with 
“down-time” at a minimum. 








AR-SCHULTZ CORPORATION 
4 South 25th Avenue, Dept. SMT-A, Broadview, Ill. 


See your nearest distributor. Phone 
him or write us for our informa 


tion packed catalog. ... It's FREE. 
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ALL OTHERS! 


Talide rolls have proven far superior 
to both steel rolls and carbide rolls of 
any other make 


During the last five years Talide rolls 
1500 coils rolled have been adopted by every major strip 
without a regrind steel producer. Metal Carbides pioneered 

and developed tungsten carbide rolls 
and successfully adapted them to all 
types of rolling mills including STECKEL, 
BLISS, UNITED, MESTA, STANAT, 
SENDZIMIR, WATERBURY-FARREL, 
TORRINGTON, RUESCH, FENN, WEAN, 
COLD METAL, etc 


Talide work rolls are ultra-hard, ex- 
tremely dense and porous-free. Manu 
factured from highest purity tungsten 
carbide powders, the surface finish of 


on 4-hi mill. 


a Talide roll is smoother than one micro 
inch. Hard as a diamond, it will take 
a “bigger bite” than a steel roll. Strip 
steel of all analyses can be rolled down 
to thinner gauge, with more accuracy 
greater reductions and with fewer an 
neals than possible with any other roll 


=A SE ONLY TALIDE WORK ROLLS 
rolled on Sendzimir GUARANTEE THESE 
cluster-type mill ADVANTAGES 
MORE PRODUCTION 
BETTER FINISH 
LONGER LIFE 
HIGHER SPEEDS 
CLOSER TOLERANCE 
IMPROVED PHYSICALS 
GREATER REDUCTION 
LESS DOWN TIME 
FEWER REJECTS 
% LESS MAINTENANCE 


* 
* 
* 
* 
* 
* 
* 
* 
* 


7 years’ service life 
on 2-hi flat wire mill, 








EXCLUSIVE REPAIR SERVICE SUPERSET GRINDING WHEEL 
The Superset diamond grinding wheel was spe 
(——v Seems -—~F Ca i cial wheel. Available in sises up to 25” diamet 


Broker r damaged carbide rolls can be 


to first cla 





ted at 





—___-_-_—_——__- 


Talide Rolls are made in lengths up to 100", di You \O 
NGSTown 12,08 


ameters up to 25", and up to 5000 ibs. by weight 











HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


Metal Carbides Corporation 


Youngstown 12, Ohi 


Send for new 76-page catalog 56-G 
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Diameters and adjacent radii and 
shoulders are precision ground in 
one operation on this CINCINNATI 
rumaric 10°Rx 18” Angular Wheel 
Slide Grinder. Sizes available: 6 R 
and 10" x 18” or 30” between cen- 
ters; 10°R and 14°L x 18” to 72” 
between centers. 


de 
a hee Achine 


it Pays to Combine 
Precision Grinding OPE rati9ONs — rtomeric grinding whee! 


balancing, an exclusive Cincin 
Nati feature, balances the wheel 


Especially on a CINCINNATI Built for the Job and mount within @ few seconds 


Time, effort and dollars are saved when operations are combined 
And quite often quality improves, just as it does when diameters 
and adjacent radii and shoulders are ground in one operation on 
CINCINNATI FILMATIC Angular Wheel Slide Grinding Machines 
These fine precision grinders are built for high production work 
at the lowest cost of any equipment available today. Many fea- 
tures contribute to this outstanding performance 


Push-button automatic grinding cycle, incorporating coarse 

and fine feed rates 

Roll-out cutting fluid tank. Cuts down service attention Automatic hydrauile table 
e . ‘ . _ : na as , clamp automatically locks the 
Automatic air-electric gage sizing with cycle time stabilizer nedtine tbls ta gediilien dwinn 

High degree of accuracy and compensation for wheel wear the grinding cycle. 

obtained automatically. 


*Automatic gap eliminator. A timesaver where stock allow- 
ance varies widely 


*Behind-the-wheel profile truing equipment, for automatic, 
accurate profile truing in both directions 
Additional features and their advantages are illustrated and 
described in catalog No. G-686. Write for a copy. Brief specifica 
tions in Sweet's 
*Available at extra cost 


CINCINNATI GRINDERS INCORPORATED ¢ CINCINNATI 9, OHIO 


CINCINNATI 


CENTERTYPE GRINDING MACHINES + CENTERLESS GRINDING MACHINES + ROLL GRINDING MACHINES + SURFACE Manual flagging device, for locating the work axially 
with respect to the wheels, is simple and accurate. Auto- 
GRINDING MACHINES + CHUCKING GRINDERS « MICRO.CENTRIC GRINDING MACHINES » CENTERLESS LAPPING MACHINES matic Regging device is alee evelleble 
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Setting a new 


pace in high 


speed milling 


) 


RC Milling Cutters an 
“Throway” Carbide Blades 


In one operation after another, Newcomer RC 
Milling Cutters are setting a new standard fo 
high speed milling a standard that has 
enthusiastic users reporting increased produc 
tion at a new low cost! 


These new two-piece cutter bodies with dis- 
tinctive features combine with NP ‘“Throway” 
carbide blades to permit heavier feeds and 
faster speeds eliminate grinding time and 
costs drastically cut machine downtime 
and minimize cutter inventories. One cutter 
body can mill both steel and cast iron by simple 
use of proper NP carbide grade 


New 'C’- LOCK | 
( Lock rigidly holds blade against flat 
facilitates ground seating surface of cutter body. This 


low k provides qui k access to change ind in 


dexing of cutter blades with nothing more than 


indexing ve i hex wrench. Blade won’t move or 


during tightening. Indexing is positive 


‘work out” 


accurate! 


Contact your local Newcomer representative . . . 


Newcomer RC Milling Cutte available in triangle blade styles for heavy 


and general purpose ing; ¢ ’ square b styles for general purpose and 


shoulder type milling 


NEWCOMER PRODUCTS, INC. 


LATROBE, PA. 
Telephone KEystone 7-553) 


GENERAL SALES OFFICE 512 Franklin Ave Pittsburgh 21, Pa Telephone: CHurchill 1-40¢ 


“4 


CATED IN PRINCIPAL CITIES 
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Fav ERSATILITY 
FLEXIBILITY 
and ACCURACY 


Zeole ot lak ol -t-| a oe 


This statement, by the Planning Engineer of a Midwestern 
manufacturer of Diesel locomotives, sums up their experi- 
ence with a 5” Bullard H.B.M., Model 75 after months of 
use. 


The operations successfully performed include facing, drill- 
ing, tapping, reaming and boring on a wide variety of jobs. 
A Bullard Sales Engineer will be glad to tell you about the 
many features which make the Bullard HBM, Model 75 
your best buy — just call him. 


THE BULLARD COMPANY 
BRIDGEPORT 9, CONNECTICUT 
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BULLARD 


BM. 


MODEL 75 


Remember — 
. to cut costs . 

_ when cutting 
metal... 


buy 


BULLARD { 


CARD INDICATE A-.9-31 





Heading dies, finish 
bored. Note complex 
ity, per drawing 
Stock removed 015 
timit * 0005 
Air Gage Tracer 
time 15 minutes 


vs. previous 2 hours 


for close-limit blind boring 


Want to take the guesswork out of close-limit blind 
boring? And with it that unhappy combination of 
low production 


Monarch 


seeing -cye 


and high spoilage? How? Let the 


Air-Gage Tracer” be your lathe operator's 


With this device you're as certain of meeting toler 


ances in boring as in turning or facing. Your templat« 


is precise. Your tracer stylus, operating on a pressur: 


of only 5-6 ozs., converts changes in template contour 


to corresponding tool positions within a few thou 
sandths of a second. You hold size with certainty 
piece atter piece 


the template sees to that. Up goes 


production anywhere from 10 to 90%, accuracy and 


finish are improved—all accomplished with the most 
accurate duplicating device yet designed 

The “Air-Gage Tracer” can be factory-applied to 
most Monarch lathes. Prove your vision by request- 
ing full information in the 
booklet No. 2608 


Company, Sidney, Ohio. 


onarch 


))%) TURNING MACHINES 


* 


form of our complete 


The Monarch Machine Tool 


Ong 


FOR A BETTER TURN FASTER TURN TO MONARCH 


The Tool Engineer 





New Graph-Air tool 





MOST 


AIR-HARDENING steel air-hardens from 
as low as 1450°F., 
“wv feduces distortion 


TOOL STEELS 














EW Graph-Air” actually air-hardens from as low as 1450° F. That's 
as much as 400° lower than most other air-hardening tool steels, 
As a result, you reduce distortion, simplify heat treating control and sur- 


face scaling and decarburization are minimized. 


With Graph-Air you get a tougher, more versatile graphitic tool steel 
that machines faster, wears longer, holds its accuracy longer. The free 
graphite in its structure makes machining easier. Graph-Air outwears 
other tool steels because of the uniform, diamond-hard carbides in its 
structure. And Graph-Air stays accurate longer —the result of painstaking 
research by Timken Company metallurgists, developers of the most 


stable tool steels ever made. 


Uniform hardening and reduced distortion allow you to machine 
Graph-Air into more intricate sections. It's your solution for blanking 


dies or other steel parts that must take abuse. 


When you want the best tool steel that air-hardens at the iowest tem- 
perature—specify Graph-Air. It’s available in solid and hollow bar sizes. 
Our metallurgists will be glad to recommend the right size for your 


needs. Write: The Timken Roller Bearing Company, Steel and Tube 








Division, Canton 6, Ohio. Canadian plant: St. Thomas, Ontario, Cable 


address: ““TIMROSCO”, 


TIMKEN=STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
See the first Timken Televent hour, in color, ‘Eleven against the ice—stery of the Antorctica Turnpike”. NBC-TV, Monday night, Sept. 23rd. 
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PRODUCTION 


Gon 


eae 


With 


HYDRAULIC 
BENDER 


Automatic Cycling Speeds Job Work for 
Flexsteel Spring Division - Dubuque, lowa 


Here's another typical example of fast, efficient production 
hending illustrating the outstanding advantages of automatic 
cycling, a standard feature on most Pines machines. Flexsteel 
Spring Division, Northome Furniture Industries, Dubuque, 
lowa, used this set-up to produce frames for a toy Corvette cat 
from % LS-pauge welded steel tubing Records show that over 
L pe riod of three months, net production on workpiece illus 
trated averaged 140 pieces (840 bends) per hour. On this job 
requiring Six bends of the same radii (1% ), the operator 
simply positions the tubing for each bend and presses the for- 
ward button. Pre-set inde xing stops automatically control the 
ingle for each bend in sequence while the operator rapidly 
positions the workpiece Automatuc cycling saves valuable pro- 


duction me and accounts for the high efficiency rate maintained 


Accuracy Maintained at High Production Speeds 


Another well-known advantage of Pines machines is theit 
ibility to maintain accuracy Tolerances of .0430 to .O40 at 
several check points are commonly held without difficulty, 
simplifying welding, assembly, or other fabric ating Operations 
In addition, all Pines machines are designed for small radius 
bending with mandrels, as well as for bends of the type 
illustrated not requiring mandrels, For accuracy and efficiency, 


it will pay you to specify Pines 


{ Ask for up-to-date case study material 
ENGINEER NG C0 ine on production bending the “Pines- 

.- ° Way.” Full 
Specialists in Tube Fabricating Machinery\ } 693 WALNUT + AURORA, ILLINOIS for producing steel channels, rods, 


ODUCTION BENDING + DEBURRING + CHAMFERING MACHINERY sales engineer to call. 


Por Hour 


/ 


ee 


Over-all view of Pines Size 
Y, Bender at Fiexsteel Spring 
Division used for outside job 
work as well as for their own 
manufacturing needs. Appli- 
cation illustrates setup for 
bending long side members 
for toy Corvette car 


be 


Simple positioning gauge determines plane of 
each bend. View shows position for making 
sixth bend for right-hand frame member. 
Both right-hand and left-hand members are 
produced on same setup 





WRITE FOR Dree DATA SHEETS 


information available, in- 
cluding tooling and setup data used 


extrusions, pipe, and tubing. Or for 
assistance on any job, ask for a Pines 
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here’s 
the 


rt - Ta -)i-f-we-f all 
ic -) me a- det) | 


any quantity 
eee ANY stvle 


As the biggest producer of carbide drills, we are able to 
offer a specific type for every carbide drilling application. 
Exclusive features incorporated in these drills give greater 
tool life. faster cutting at lower cost. 

High volume production facilities make tools available 
from stock. 

Standards stocked in fractional, wire and letter sizes, 
in solid and tipped carbide; types for hardened steels, cast 
iron, aluminum, magnesium, plasties and abrasive sub- 


stances. 


Send now for our complete UL 
36-page catalog just off 
the press! 


QuaAtLlitTgty CARBIDE TO OLS peeleo] Mae? 17 YB 
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Any similarity to a real-life company 
is purely intentional 


How did the 


the worm to turn? 


Henry Wadsworth Headstock had a dream. About a 

better turret lathe. It used worm gears in the drives. 
He not only doodled it — he dood it. And he got a 

venturesome soul to try out a pilot 

model of his new Turnabout Lathe. ts y 
Then his troubles started to multi- i _ 

ply — like ants at a picnic. For the e \ y) 

worm gears conked out witha sickening " of 

regularity. There were 12 replacements 

in 24 weeks. (Three guesses what the big wheels thought 

of that!) Things certainly were in one heck of a mesh. 
Then Henry heard of Ampco Metal, the special 

copper-base alloy. And he had a worm gear made out 

of it. The last we heard, the Ampco Metal 


2 4 gear had been running for a whole year 
% #7 =) and still showed no signs of wear. 





( Vis. Frankly, we're not surprised. Gear serv- 


~ 





\ ice — in fact, any wear application — is 
duck soup for Ampco Metal. It resists 

deformation under heavy loads and speeds — so tooth 

contours hold their original shape. ‘There’s no scoring, 

no galling — the worm has true 

bearing action against the worm 

wheel. Damping characteristics, 

plus fine mating properties, reduce 








the noise of the gear set. 











The moral is obvious: Why 





gamble with guesses on gear life 








(or other critical parts), when it’s so easy to be sure. 








If you want to know more about 

SY] PCO Ampco Metal, call in your Ampco 
: field engineer. Write for Bulletin 33. 

Ampco Metal, Inc., Dept. TE-9, Milwaukee 46, 
Wisconsin. (West Coast Plant: Burbank, California) 


AMPCO’ METAL The metal without an equal 
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SHEFFIELD 
VISUAL GAGE 


Prove to yourself the real value of the Visual 
Gage right there in your own shop. You won't 


The Visual Gage being be obligated in any way 


used to check O.D 
See how simple it is—how fast—how sensitive — 
how positive—how rugged—and how easy 
to read. 


See how many ways you can apply it to the 
precision work you are doing in the toolroom 
and in the shop. 


The Visual Gage will with suitable accessories 
readily check angularity and any outside 
dimension including screw thread characteristics 


lf you are working to “Tenths’, ask for a 
Visual Gage having an amplification of 1000 
to |. If your tolerances are as small as ten 


enew-swene / 





millionths, ask for an amplification of 10,000 to 


1. You have a choice of 5 amplifications. 
Measuring the pitch diameter 


of tapered threads 





Using the sine bor THE SHEFFIELD CORPORATION 


fixt to check 
ee ee Box 19—Dayten 1, Ohio Date 


Without obligation, we'd like to try a VISUAL GAGE in 


our shop 





7322 


~—— 


one. 
a iM. ~~ 
= - 20 geome 


=" > gio all 
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THIS AUTOMATIC MACHINE taps 2900 parts per hour with Besly 8 32 NC Spiral Pointed 


Machine Screw Taps 


comes the tap, up goes the tap and on to the next piece — all automatic except placement 


and removal of parts 


BESLY 8 32 NC SPIRAL POINTED TAP... 


An air indexed circular feed table moves parts inte position, down inc. 


SMALL PARTS finishing is the business of Keades, 
Included are ‘‘T''-nuts, bolts, rivets, clips, 
pins — primarily for the automotive industry. 
Note Besly 8 32 NC Spiral Pointed Tap right. 


“The Touchstone of Success’”’ 


lo increase sub-contract work, Keades, Inc., 
dotte, Mich 


automatic production machine. Since most taps avail- 


Wyan- 


, needed a tap to thread small parts in an 


able failed on the job they called on Besly’s Engineer- 


ing Service for a solution to the problem. 


Besly Engineers designed the Besly 8 32 NC Spiral 
Pointed Machine Screw Tap as the answer. The spiral 
point on this tap causes it to cut with a shearing action 
which deflects chips out and ahead of itself. Chips do 
not accumulate thus eliminating tap lag and break 
age. Shallow flutes permit a thicker and stronger tap 





meeuen «4 mvree 


‘BESLY) Grane race } ( ‘ 


4 











NEW ‘“‘STRATE FACE’’ 
Designed for freer cutting 
tap breakage 
has a 


TAP FOR CAST IRON 


curacy, longer tap life and less 
Features (1) straight cutting face (“Strate Face”) 
controlled rake angle, (2) new flute and core design 
with high strength zone makes stronger tap, (3) “Stemite” coating 


Available from No. 6 


more i 
curately 


prevents abrasion, stops welding, adds lubricity 


to “4” for cast iron tapping only 


$18 


FOR FURTHER INFORMATION 


USE READER SERVICE CARD 


says LEN KEAST of KEADES, Inc. 


which gives longer service life. These features, as- 
sured Besly Engineers, provide a tap which can op- 
erate at higher speeds and less driving power—espe- 
cially good news to Keades. 


Keades now operated two automatic machines, of 
their own design—shown above, equipped with Besly 
8 32 NC Spiral Pointed Taps which thread 2900 
pieces per hour at very close tolerances. Each tap 
lasts 16 hours. This compares to 1500 pieces per 
hour with taps lasting only 4 hours, by former meth- 


ods. Savings now amount to $70 per 200,000 parts. 


ASK YOUR DISTRIBUTOR FOR NEW 
TAP CATALOG 801, or write 


Engineering, Service and Specials are a Besly Specialty 


BESLY-WELLES 


CORPORATION 


Est. os C. H. Besly & Co 875 


118 Dearborn Avenve . South Beloit, Illinois 


TAPS * DRILLS * REAMERS * END MILLS * TOOL BITS * GAGES * 
CARBIDE TIPPED TOOLS * BLANKS * TOSS-AWAY INSERTS and HOLDERS 


INDICATE A-9-318 


The Tool Engineer 





{ 


Rezolin, tnc., | 


BAKELITE COMPANY, i: 


In Canada: Bakelite ¢ 


The terms B 


\ew tools made overnight 


with epoxy resins 


Short produc tion runs freque nt design iny size can be produ d with peed 
improvement ind tight production and economy. The resin can cure over 
schedules can benefit from tooling with night. You can have low-cost tools for 
compound based on BAKELITE Epoxy many operation for which conventional 
Resins. Ex unple range from jigs, hx tooling would be « xpensive. Write to 
tures and chucking jaws for making the dept l 

mall precision parts shown here, to 


giant checking | ies and Keller mod 


‘buvedinwombloadicoto RAK ELITE 
ufacture 


The se tool npounds based " 


SAKELITE Br poxy Resins are rela RESINS 
tively ea to ha dl ind they harden 

at room temperature. The liquid resin 

is mixed with liquid hardener and iSite) | 
poured I | Since curing hrink 

gi negligible, the resulting tol ar CARBIDE 
extreme ite my } em 


it 
chine 


I 


ion of U's 


mpany, D 


it 














4 American Society of Tool Engineers -™’.. 


I9 TOOL sHOoWw — 


PHILADELPHIA 
Convention Center 


May 1-8, 1958 


EXPOSITION COMMITTEE 


For information : American Society of Tool Engineers 
10700 Puritan Ave., Detroit 38, Michigan 


UNiversity 4-7300 








What every good metal man should 
know about CARBONITRIDING 


September 1957 


First of all, it is a good idea to know what equipment 
will do the best carbonitriding job for your specific 
requirement. And the best way to find this out is to 
talk over your problems with the people who have 
consistently developed the methods and equipment 
for better, more dependable, more economical carbo 
nitriding results. That would be Lindberg 


Let’s look at the record. Lindberg’s 
contributions to carbonitriding and 
carburizing go far beyond just the 
building of furnaces to do it. It covers 
the development of controlled atmos 
phere generators, the creation of dew 
point equilibrium curves to establish 
proper atmosphere values for type of steel and temper 
atures involved and the exclusive Lindberg Carbotrol 
to maintain these values automatically in production 


Then there is the invention of the 


“dimple” vertical radiant tube which 
gave new efficiency and economy to fuel 
fired atmosphere furnaces. Lindberg’s 
exclusive CORRTHERM electric heat 
ing element made practical the use 

of electricity in atmosphere furnaces 


Add to this our record over the years 


of building a broad variety of carbon 4 
itriding and carburizing furnaces, big 
Typicol installation of Lindberg ones, small ones, manuals, automatics, 


Hyen Atmosphere Generator, Lindberg Corbotrol fuel-fired, electric, and it seems it’s just 


AC 
ond Undberg Corbentividing furno good common sense to bring your heat 


treating problems to us. Just get in touch with the Lind 
berg Field Representative in your locality or write 


LINDBERG ENGINEERING COMPANY 
2450 West Hubbard St., Chicago 12, Illinois 


Los Angeles Plant: 11937 S. Regentview Ave 


at Downe Y, California 


LINOBERG 


heat for industry 


ews 
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Here’s the work-horse 


for many a carbonitriding job 


This furnace has complete automatic cycle 
and quench control 


This is the most widely-used carbonitriding furnace of all. Day in and 
day out production of tons and tons of work has proved this furnace’s 
ability to increase production quality and volume and reduce costs. It 
is a versatile furnace, too, not only for carbonitriding but for other uses, 
carburizing,annealing, carbon restoration and many hardening applications. 


This type of furnace is available for both manual and automatic 
operation. It can be equipped either with Lindberg’s efficient new 
vertical radiant tubes for fuel-firing or for electric heating with 
Lindberg’s revolutionary new CORRTHERM element. 


Versatile as this furnace is, we don’t claim it is the best solution to every 
carbonitriding problem. But, whatever your need may be, talk it 

over with Lindberg. Our engineers, as they have done in so many 
instances, will recommend a sound answer—design it, build it, even 
field-install it if you wish. Just get in touch with the Lindberg plant or 
the Lindberg Field Representative in your locality. Lindberg 
Engineering Company, 2450 West Hubbard St., Chicago 12, Illinois. 


hs 


Los a Plant: 11937 S. Regentview Ave., at Downey, California. 


ay (‘NOBERG 


heat for industry 


ews 
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We put the Big Heat 
on with this one! 


A lindberg continvous three-row pusher 
carbonitriding and carburizing furnace, 
gas-fired with vertical radiant tubes. Can 
also be built with CORRTHERM electric heat- 


ing elements 


September 1957 


If your carbonitriding or carburizing problem is a big one, better talk it over with 
Lindberg. The broad experience of our engineering staff in the development 

of methods and equipment for every heat treating function offers a pretty sure 
promise of the most practical answer to it. Particularly where field installation 

is advisable our combination of engineering know-how and sound installation 
experience is especially valuable to you. 


Whether your requirement will call for the installation of a big baby like the one 
shown above or a complete heat treating department of smaller units, Lindberg 

will handle the job all the way. We specialize in ‘‘turn-key”’ installations, covering 
everything from design and engineering to the finished ready-to-go-to-work job 
complete with all the construction needed to fit the heat treating equipment into 
your production processes. Pass your problem to Lindberg. Get in touch with 
Lindberg Industrial Corporation, 2321 West Hubbard Street, Chicago 12, Illinois, 
or your local Lindberg Field Representative. Los Angeles Plant: 11937 S. 
Regentview Ave., at Downey, California. 


LINOBERG 


heat for industry 
ee 
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Slotted Beds 


for Punching 


Converts Bending Press to Punch Press... 
and Cuts Costs as Much as 1/2 


Because Steelweld Presses adapted for punching often 
cost as little as one-half that of ordinary punch presses 
a number of companies have purchased them and 
effected real savings. 


Double-plate beds are usually employed with extra 
wide bed and ram to support the dies. In other respects 
the presses are standard. Machines have been built 


with beds as wide as 36”, with slots in bed varying 





from 3” to 6°," wide. The punchings drop between 
the bed plates (See sketches) and are easily removed 
from behind the machine. 


The same presses used for punching can be used for 
bending and other forming operations. Steelweld 


OPEN SLOT VEE SLOT Presses are standardized in all lengths to 20’-0” 
Oe ee ted Be eed 


easily removed trom removed trom hole and in various capacities to 750 tons. Larger sizes 
pit in fleor in bed plate 











and capacities on request. 


GET THIS BOOK! 
CATALOG No 2010 ove" THe CLEVELAND CRANE & ENGINEERING (0. 


details. Profusely illustrated, 
8512 East 281 Street, Wickliffe, Ohio 


STEELWELD 


BENDING PRESSES 


BRAKING = FORMING « BLANKING = DRAWING = CORRUGATING » PUNCHING 
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Automatically 
»DRILLED ‘ 
» COUNTERSUNK@® 
» COUNTERBORED 


EVERY 12% SECONDS 


onthis 4-station 


KINGSBURY 


This Kingsbury indexing automatic is fairly simple. It per 


forms three operations on 290 steel stator races per hour 





gross). Three vertical operating units have multi-spindle 
auxiliary heads. All tools have guide bushings to maintain 


accuracy. An air cylinder actuates the clamp 


Simple (like this) or complex, a Kingsbury is the best in 


dexing automatic you can buy: 


it will be fully tooled, ready to produce 

it will meet your specifications for accuracy 
and production rate 

it will pay for itself in a matter of months 


/ * y 
[250 Dri 1. 19 Drill We have built 5100 such machines. It is our only business 


(2 steps) C’sink May we come see you? 


Cuore 3 Holes 
3 Holes Kingsbury Machine Tool Corporation, Keene, N. H 


et oe 
wanes KINGSBURY 


Stee! Stator Race Job #3884 
INDEXING AUTOMATICS 
for high production drilling 
and tapping 
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o 
fa ( 4 Substituting simple, off-the-shelf Vlier Tooling 


Accessories for complicated, custom-made devices 
- ~ . in both tooling and original equipment applications 
: can result in important savings. Why not put them 
OO Ing Ips to work in your plant? 


Number 2 of a series 




















TO STOP SMASHING DIE STOPS, substitute a Vlier Spring 


Plunger for the usual square-head screw. The plunger 
wtuates the automatic 


TO CUSHION SHOCK as the bed traverses, this surface 
grinder manufacturer uses two Vlier Spring Stops, reduc 
top perfectly and, unlike the screw, ; ing wear and tear on the machine. These clever, spring 
idjusting no matter how many times the die ° loaded devices, ordinarily used on fixtures where the 
is resharpened. Available in four models: 50 sizes , ibsence of _ walls prevents the use of 
are now available in three standard sizes 
Special izes made to quantity orders 


never need 


spring plungers, 
3 end pressures, 


TO LEVEL MACHINE TOOLS, electronic racks, benches, et« . TO GET NEW IDEAS on how to save with Vlier Tooling 
use the standard Viier leveling pad. The pad swivels to ; Accessories, send for new 28-page booklet “Typical Appli- 
7%° each side of the center line; adjusts automatically to ; cations of Vlier Tooling Accessories: It suggests dozens of 


uneven surfaces, Unique ball-joint design distributes ways to use these time ivers 


in both tooling and original 
weight over entire pad surface 


equipment applications. Write for your copy today 


Inaiat on Vlier Tool ng Accessories 


there still no aubatitute for quality! 
New catalog now ready! . , 
Send for your copy today. 


a] ey 
ENGINEERING 





8900 Santa Monica Bivd., Los Angeles 46, California 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-326 The Tool Engineer 





AICTUIC CONAA LUARALI TOA I 


ox 


0)-'M Built-in QUALITY 


*eoeeeeaeee@edtf@e@ece@e@eee@e@eCe@egeePegeertCestese 


. Means Built-in ECONOMY 





r}-\,| Tie-Rodless 


Cylinders 150 PSI Air- pe . 
: cd 
Up to 1500 PS! Oil P on 


Fit Where 
Others Won't! 


O-M cylinders were designed with both the “Original 
Equipment Manufacturer” and the “User” in mind, 


Space-Saving — 0-M is the original compact “Fits 
where others won't” cylinder, allowing smaller 
castings to be used in machines, or “More power 
for same space” easily oriented ports aids in 
design problems 


Best of Materials — Precision honed steel bar- Original Cost — Priced right! Compare prices and quality 
rels, bronze bearing surfaces, machined steel end to be convinced. 

covers, highly polished chromed piston rods, rod 

scrapers, proper packings for the various operating O-M Air and Hydraulic Tie-rodless Cylinders are avail. 
mediums and pressures — just to mention a few able in a complete range of sizes (11/," to 8" bores) with 
standard or heavy duty rods. Completely interchangeable 


j Ou: aterial, ¢ ate mé ing : 
Long Life — Quality material, accurate machining, parts and mounts. Immediate delivery on many sizes. 


fine finished, proper bearing materials, precision as 
sembly, individual testing are assurance of long life Mail coupon at once for Bulletins 101A (O-M Tie-Rodless 
fir and Hydraulic Cylinders) and 105 (O-M Series T-H — 


Easy Maintenance — The internal key feature not Bese dite Galiedic Cotinions! 


only makes it possible to save space and to easily 
orient ports, but also makes it easy 

to Gisassembie, inepect, clean, re , ORTMAN-MILLER MACHINE COMPANY 
pair and reassemble—thus further , 

reducing costly down-time. 13 143rd Street, Hammond, Indiana 


[_] Have representative call 
(] Send Bulletins 101A and 105 


Consult an Ortman-Miller re presentative regarding Name - ____ Position. 
your pneumatic and hydraulic problems. His broad 
experience with standard and special cylinder appli Company 
cations is available to you without cost or obligation 
Use convenient coupon for name and address of O-M i 


representative nearest you 


City ___Lone___State 
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NEWS FROM HAMILTON! 


100 to 300 ton press line 
sets new standards 


Hamilton offers you 100 to 300 ton 





presses built to meet exacting auto 
motive production standards 

tandards pioneered in the automo 
tive field through more than 30 years 
of Hamilton's leadership in build 


Ith} pore 4" 


Kvery one of these 2 point, single 
acting traight-side, double-crank 
presses is a brand new design. Each 
is engineered for constant top peed 
top-quality production without 
profit-robbing downtime. Each is 
built for complete operating flexi 
bilit Here are a few of Hamilton’s 
design features that will mean more 


efficient operation for you 


* mechanically interlocked air clutch 
and brake 


barrel-type motorized slide adjust- 
ment 


automatic lubrication 
pneumatic flywheel brake 
die lights 

die cushions 

pneumatic counterbalances 


interlocked electrical clutch control 


‘xact specifications are adjustable 
to your individual requirement 
Special electrical controls are availa 
ble to meet particular electrical 


tandard 


It will mean money in your pocket 
to find out today how these all-new 
Hamilton presses can help you turn 
out high quality stampings fast 


without costly produc tion downtime 





Get the full story on these new 100 
to JOO ton presses from Hamilton 
Division, B-L-H Corporation, Ham 
ilton, Ohio 





Hamilton's brand-new 250 ton double-crank press with 84 x 42 in. bed and slide 


Eiamilton Division Hamilton, Ohio PW 


id 
BALDWIN: LIMA: HAMILTON Nene 


&, vs 
. ‘ a a a j Yydrau presses *« Can making machinery * Machine tox os 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.328 Ihe Tool Engineer 





TRUKUT increased 
production 
4 times...” 





A small Mid-Western machine shop was confronted 

with an economic problem — production costs were too high 

tool life was too short. While engaged in the job of cutting threads on 
1020 16-gage electric welded steel tubing, the shop called in Sinclair 
Representative Raymond F, Ohm for help 


Mr. Ohm reports: ‘Tool life was a maximum of only 100 pieces before 
burning took place. Thread was very rough, due partly to chatter because 
of thin wall of tube.” 


“I recommended Sinclair TRUKUT” EP Soluble Oil, Grade C, because 

it affords greater emulsion stability, longer tool life and better finishes 

with close tolerance. It also gives a greater cooling and load-carrying capacity 
to prevent tool welding and burning.” 


“With TRUKUT, production has been increased four times. Four hundred 

or more pieces are produced before tool is replaced. Also — finish of threads 

is finer, and general appearance of the finished piece is better.” 

“The shop found TRUKUT EP, Grade C, so satisfactory that it now 

uses TRUKUT exclusively.” 

If you have a problem with cutting or grinding coolants os ielee Aas 

it will pay you to look into the advantages of Sinclair DINO, the Sinclair Dinosaur, says: 
rRUKUT EP Soluble Oils. Contact your local ; \ 

Sinclair Representative, or write to Sinclair Refining fl— CONTACT YOUR 


Company, Technical Service Division, 600 Fifth Avenue, 


New York 20, N. Y. There’s no obligation. SINCLAIR REPRESENTATIVE 
wow ! ” 


SINCLAIR 
CUTTING OILS and COOLANTS 


September 1957 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-329 329 





CRAWFORD H. GREENEWALT 


wpe ¢ 


1) dat Lend 


Duy Pont employes ine iVvind’ 


about $23,000,000 each 


through the Thrift Plan 
thre ( OTP any it) 1955 Well over 60.000 
du Pont peopl now are purchasing | 


through » 


eul it} | ‘5 Saving’ Bond 
tablished by 


S. Savings Bonds 
roll deduction on a regular monthly basis.” 
CRAWFORD H. GREENEWALT, 
KE. 1. du Pont de Nemours & Co., Ine 
the du Pont thrift plan works: Employees 
rt of their earnings each month by payroll de 


» buy U.S. Savings Bonds, and the ¢ ompany 
one-tourth a 


President 


he 


much to buy du Pont common 


American Society 
10700 Puritan Avenue 


00,000 Invested in U.S. Savings Bonds 
During First Year of Thrift Plan...” 


stock for them. The bonds are held for them by a bank 
and are delivered to the m in innual inst illnne nts be- 
ginning four years after they join the Plan. The bank 


also delivers shares of stock to them when they are due, 

Large or small, every company can give their em- 
ployees the advantages of the Payroll Saving 
Installation of the Plan is simplic ity itself 


representative will give you all the assistance 


Plan. 


\ Treasury 


Vou need 
to introduce the Plan or build enrollment in an existing 


Plan. Write: Savings Bonds Division, U.S. Treasury De- 
partment Washington, D. ( 


for « omplete information, 


hanks, 


of Tool Engineers 


Detroit 38, Michigan 


1 he I ool 


Engineer 











2100 S. Laramie Ave 


Se 
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Tolerances on the intricate shaft mounted spring shown 


here are plus 003”, 
and stamping speed is 


minus 00” 


no burrs allowed . . 


better than 240 a minute. This calls 
for die-making precision 


and a precision die set. 


Reliable, consistent precision of the Danly Die Set pro 


vides the closure accur 


this fine die 


acy necessary to the performance of 
After this unusually long run of a precision 


stamping in a tool steel die, the die set is in good condition 


Danly production methods consistently maintain the high 
est standards of die set precision through individual con 
trol of every critical dimension Thousands of fine tool and 
die shops agree that the finest die set obtainable 1s usually 


Photo courtesy of 
Werner Die & Stamping Co 
Cary, tlinots mokers of this die 


DANLY MACHINE 


SPEeECIAt ries, ime 


Chicago 5°, IMinols 


FOR FURT 
HER INFORMATION, USE READER SERVIC 
? ICE CARD 


the lowest cost insurance on any die making investment 
Find out how Danly precision can save money for you 


Write for new folder on 


“The importance of Die Set Precision” 


Lists and discusses 
all critical dimensions 
shows how and why 

consistent Die Set precision 
is vital if every die making 


Y operation Send for a free copy 


INDICATE A-9-331 











The New SCHERR 
MICRO-PROJECTOR | 


VE RTICAL a. 


NEW 


be fe ¥ 4 


SELF CONTAINED 
IMPROVED MODEL 


#7 RIGID FLOOR BASE - ELIM 
INATING EXTRA CHARGE 
POR TABLE 


wo TILTING STAGE FOR HELIX, 
ANGLES AND BEVELS 


WA" DIA. STAGE OPENING 
~ 14" DIAMETER SCREEN 


© COLUMN SLIDE ADJUSTABLE 
FOR WEAR BY MEANS OF 
6186 - WILL HOLD SQUARE 
INDEFINITELY 

of CUSTOM MADE PRECISION 
COATED LENSES & DOUBLE 
CONDENSERS FOR DIFFERENT 
oBsEtcTives 10 to 100x 
MAGNIFICATION 

V7 AN ENTIRELY NEW PRAC 
TICAL DESIGNED TOOL FoR 
INSPECTION DEPARTMENT 
AND PRODUCTION SHOP 


WRITE FOR ILLUSTRATED FOLDER 


GEO. SCHERR CO., Inc. 


IMPLETE | ) a) NSTRL IMENTS 


200- TE LAFAYETTE STREET © NEW YORK 12, N.Y. 


USE READER SERVICE CARD; INDICATE A-9-332.-1 


STRENGTH and ECONOMY 
ASSURED THROUGH FLAT-DIE 
FORGINGS| 


run production 


For prompt service, or 
our technical “know 


how,” call or write 


COMPOSITE <> FORGINGS, Inc. 


2300 W. JEFFERSON, DETROIT 16, MICH. 
Phone TAshmoo 5-3226 


USE READER SERVICE CARD; INDICATE A-9.332-2 





Increased Tool Life 
and Precision through 


TWIST DRILL TEST MICROSCOPE 


Write for details and 
descriptive literature 
today 


W. Von Arnauld Co. 


95 Grove Street 
Oakland, New Jersey 











USE READER SERVICE CARD; INDICATE A-9-332-3 
ALL-PURPOSE 


ON TOOL HOLDER 
INSTEAD OF TEN 


ONE tool holder for all positions 
No tool chatter can do 
internal boring of internal 
threading ideal for carbide 
tools 
Bit sizes: 4", 5/16", %", 
7/16", Vy 1% 
Furnished with Cobalt Bits 


ACME TOOL COMPANY 


71 West Broadway New York 7, N. Y. 











USE READER SERVICE CARD; INDICATE A-9.332-4 


RUE - 1 RACE 


MACHINE TOOL CONTROLS 





Send for new 24 page catalogue 
Greater production and increased 
profits thru 1, 2 and 3 slide control hy- 
draulic tracers and numerical controls 


TRUE-TRACE SALES CORP. 


EL MONTE 26, CALIF. 


USE READER SERVICE CARD, INDICATE A-9.-332-5 
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Rear view of tooling area. 
Note installation of drilling 
spindles at top. 


about it 
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to questions like these: 


Does your work call for... 


HIGHEST PRODUCTION RATES? 
MAINTAINED HIGH PRECISION? 
EXCEPTIONAL TOOLING VERSATILITY? 
PARTIAL OR COMPLETE AUTOMATION? 
DEPENDABILITY FOR LONG RUNS? 

LOW MACHINE AND TOOL MAINTENANCE? 





this entirely NEW 
spindie chucker 








As every machine tool man knows, BAIRD Chuckers are the mainstay of the 
automotive piston production lines... and have for many years maintained this position of leadership 
in high speed, high precision and EXTREMELY DEPENDABLE production. 

Now, out of this background of experience, Baird engineers are proud to present the NEW 
MODEL 78H 8-SPINDLE HIGH SPEED AUTOMATIC CHUCKING MACHINE. 

This machine continues the well-proved basic features of previous Baird chuckers PLUS very 
much expanded capacity for operations and tooling. In addition to such advantages as controlled feeds 
and speeds for each spindle and independent strokes and feeds for each cross slide, the new universal 
two-stroke cross slides, with 3” max. stroke, are interchangeable among three positions covering six 
spindles. Individual longitudinal slides are arranged for one or two cutting strokes, and also for 
separate operation when used in tapping or drilling 

Heavy duty main drive includes provision for use of 50 h.p. motor and timing belt drive 
components. There is also provision for convenient power take-off as required for tooling attachments. 
All critical bearings are pressure lubricated with meter-controlled pressure lubrication to cross slides 
as well as tool slides. Power cranking is standard. 

Model 78H is designed for installation of latest developments in special tooling and fully 
automatic control, with single or double indexing, automatic chucking, auto load and unload 

Clean and open design in work and tooling areas makes even complex set-ups less costly 
to install and much easier to maintain 

For manufacturers who can use its tremendous production potential, this important new 
machine represents an outstanding step forward in unit cost reduction. You are cordially invited to send 
us an outline of your production requirements for study and recommendations, Write Dept. TE 


THE BAIRD MACHINE COMPANY + STRATFORD, CONN. 


Ask Baird about these other mayor ails to high production at. low cost. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9.332 





Now “Micrometer Accuracy” 
Applied to Hydraulic Tracer Controt 


Provides more speed in Production Profiling and Duplicating 


GORTON 


“TRACE MASTER’ 


Supersensitive 
Hydraulic Control 


This master control valve is 
manufactured to tolerances 
which are NEW in the field of 
hydraulics. Working parts are 
so delicately ground and lapped 
that they will operate only with 
a very fine grade of special oil 
Ordinary hydraulic fluids are 
wholly unsuitable. 


3 MODELS AVAILABLE 

180° Vertical Hydraulic Feed to Knee. 
360° Cross Hydraulic Feed to Ram 
and Longitudinal Hydraulic Feed to 
Table. 

3D Hydraulic feed to knee, ram and 
table for 3-dimensional work. 


The above can be furnished with the 
Gorton 1-22 Mastermil illustrated here 
or the Gorton 9-J Super-Speed Verti- 
cal Mill with single spindle, twin spin 
dles and/or six inch higher column 
for additional vertical capacity. 


Gorton Trace-Master Hydraulic Tracer control is today's best unit for 2- and Write for complete 
}-dimensional duplication, production profiling and work on all types of die information contained 
die casting, metal stamping, embossing and coining, as well as plastic in bulletin 2771-2609 
sin both ferrous and non-ferrous materials 


sceorce GORTON macuine co. 


2609 Racine Street Racine, Wis. 


Tracer-Controlled Pantographs, Duplicators standard and special Horizontal and 
ee O08 Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories 


A7-1002-1P 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-334 rhe Tool Engineer 





Big or Small 








DIECO There are no limits on size... thanks to its facilities, Dieco can make 
- 


special die sets for any press built. 





ove sare And to speed these die sets to you, we have now made it possible 
ea Eee for your local Dieco branch or dealer to give you an on-the-spot 
« quotation on any special die set. Without having to refer back to 
the main plant, he can save you days on delivery 

aia ae Dieco service is not only fast, it’s complete. Our branches stock all 
standard die sets and a broad line of die maker's supplies. For more 


E. W. BLISS CO. information call your Dieco dealer or branch or write us directly 


OE SUPPLY Divisien 


( : 
ae pie sets E.W. BLISS CO. 


the asking: a simple ecsy-to-use catalog 
Die SUPPLY DIVISION 
Cileveiand 7 Onio 

















of all standard and special die sets and 
die maker's supplies. 





N 
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AN {INVITATION TO AUTHORS 

Authors technical papers are anvited 
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Exclusive SUPERIOR 
TIME and MONEY SAVING 


Aye 
apr 
ia 
SAFETY FLANGE 
protect 
by pro 
roomy 


space 


de of 


c a 
45D 
EZ Ft 
SLING CHAIN 


mediate lifting 
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LOCK JAW 
LIFTING DEVICE 
removes the dar 
ger of handling 

large die sets 


“REMOVABLE CAP’’ 
PINS 


End troublesome 
binding in parting 


dies 


PLAINVILLE 


manufacturing for the 
Eastern Tool & Die Industry 


A precision die set manufacturing plant within easy 
reach of ALL Eastern industrial centers for faster, more 
h, direct service. Superior's highly qualified 

kill available at a moment's notice to iron out 


luction delays in your plant 


SUPERIOR die sets manufactured of quality materials 
world-renowned for their long, accurate press runs, Speed-up 


handling from bench to pre 


SUPERIOR offers complete engineering and manufacturing 


facilities at plants in Milwaukee and Plainville to produce 
tandard or pecial lic (set from the smallest to the largest 
Over years of manufacturing die sets to do your job BETTER, 


FASTER and at LESS COST 


WRITE FOR 24 PAGE CATALOG 
ON COMPLETE LINE OF SUPERIOR DIE SETS 


UPERIO for speedy Superior Service call 


Ole sts these Representatives in your areal 


PLAINVILLE, EAST ORANGE, NORTH HAVEN, 
CONNECTICUT NEW JERSEY CONNECTICUT 
PLANT Orange 5-5610 Cedar 9-166! 


Sherwood 7-2761 AGAWAN, WEST NEWTON, 
MASSACHUSETTS MASSACHUSETTS 
Republic 9-1132 Bigeiow 4-2070 


STEEL PRODUCTS CORP. Eastern Division, Lewis Street, Plainville, Conn. 


FOR FURTHER INFORMATION 


USE READER SERVICE CARD; INDICATE A-9.337 





PARKER-KALON stress relieved socket screws 


After controlled heating and equally controlled uniform quenching im 


parting maximum strength, P-K Socket Screws are carefully tempered to 
issure ductility, proper elongation and high impact strength. This 
is your assurance that If it's P-K It’s O-K! 


PARKER-KALON DIVISION, General American Transportation 
Corporation * Manufacturers of Socket Screws, Self-tapping a NK 
Screws, Screwnails, Masonry Nails, Wing Nuts and Thumb Screws 


Jersey » Warehouses fasteners 


Sold Everywhere Through Leading Industral Distributor actor te New 
5; Los Angeles, California 


Chicago, lili 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-338 The Tool Engineer 
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HIGH SPEED STEEL BAND SAW 





CUTS UP TO 10 TIMES FAST 


The finest band saw available today, this new 
Starrett Safe-Flex " High Speed Steel Band Saw 
substantially lowers costs through faster cut- 
ting at higher speeds and heavier feeds, plus 
greater tool life and minimum metal removal.* 

It provides a cutting tool of highest quality 
high speed steel, heat treated by new techniques 
to produce a band of graduated hardness from 
super-hard teeth to a super-tough, flexible 
back. Ends are welded by new methods that 
produce a weld as strong as the parent metal. 

ts | Lasts Longer. Exhaustive tests, in 
our own and steel company laboratories and in 
large plants in many industries, prove that the 
new Starrett Safe-Flex * High Speed Steel Band 
will cut up to 10 times faster with up to 30 
times longer band life. You get continuous, 
high speed cutting with greatly reduced down 
time costs. Bands pay for themselves over and 
over. 


Red-Heat Ha Red-heat hardness permits 
heavier feeds, higher speeds. This new band 
stays hard even at temperatures up to 1100° F. 
Greater tensile strength lets you use more ten- 
sion, heavier feeds and higher speeds for 
faster, safer cutting of harder and tougher ma- 
terials. 

Ace 7) Eff nt Cutting wit Mi 

Re Band thicknesses are only .025” 
.042” — far thinner than other high speed cut- 


EK @ 


LASTS UP TO 30 TIMES LONGER 


ting tools. Extra thin section means faster cut- 
ting with less power and less chip loss ——- ideal 
for all cut-off work and for severing or slicing 
finished or semi-finished work. 

Tooth and gullet design, engineered for 
maximum tooth strength, uniform stress dis- 
tribution and efficient chip flow, plus sharper 
precision-cut teeth set with controlled accu- 
racy, assures straight, accurate cutting with a 
fine finish. 


née ena 


Starrett Safe-Flex” High 
Speed Steel Bands are recommended for pro- 
duction cut-off work on tool and die steels and 
all ferrous alloys including: carbon steels, free 
machining steels, alloy steels, tool steels, stain- 
less . . . also titanium and other hard-to-cut 
metals. 

They are available through your Industrial 
Supply Distributor in Regular, Skip-Tooth and 
Hook-Tooth types in four widths and a wide 
variety of pitches. Call him for quality products, 
dependable service ... or write for complete 
information. Address Dept. E, The L. S. 
Starrett Company, Athol, Mass., U.S.A. 


*When used on machines designed for high speed steel 
band saws. 


Starrett 


BAND SAWS~+ BAND KNIVES 
HACKSAWS +- HOLE SAWS 


World's Greatest Toolmakers 


PRECISION TOOLS « DIAL INDICATORS « STEEL TAPES + GROUND FLAT STOCK + HACKSAWS + HOLE SAWS + BAND SAWS + BAND KNIVES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-339 





Time savings on a single workpiece, an 
evaporator drum 24” in diameter and 35” 
long, have paid for a Model X Lathe in 
just 18 months The user, York Corpora- 
tion, Division of Borg-Warner, records 


lodge & shipley per piece savings at $25.92, saving 172.8 


minutes against a previous time of 465.5 


minutes per piece Annual savings figure 
model X lathe v2.0 


Conservatively priced yet ruggedly dur- 


paid for itself able Lodge & Shipl y Model X Lathes 


are an outstanding value with speed 

in iust 18 months! power! and accuracy equ il to lathes cost- 
l ad ing far more. 

If you would like a compl te case history 

report on the Model X pe rformance out- 

lined above, write today: The Lodge & 


Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio. 


). ty Podge 9 Ghipley 


... your Lodge-ical choice 


“Cool” savings at York Corporation, 
turning evaporator drum for ice-making machine; 
time savings alone, “better thar 37% ! 


ale ange: Rett AML OS, a 


FE eho. ' -- as) 


She 
a 
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...which ONLY the 
Commercial Heat Treater 
can provide 


Today’s modern commercial heat treating plant 
might well be described as a “department store” 
for metal treating services. For under one roof are 
offered you not only the full range of heat treating 
equipment for all types of processes ... but... of 
still greater importance, the manpower skills of the 
management and technicians of those supervising 
and performing your jobs. Service is their keynote. 


Whatever your needs . . . whenever you need it... . 


@ CONSULT YOUR 
COMMERCIAL HEAT TREATER! 


American Metal Treatment Co Metiab Company 


i leiphia Pennsylvania 

Anderson Steel Treating Co New England Metaliurgical Corp 
etroit, Michigan south Bostor 1 Ma ett 

B. G W. Heat Treating Ltd af Paulo Products Company 
Kitchener. Ontori onod t ou M 

Benedict-Miller, Inc Pittsburgh Commercial Heat Treating Co 
Lynd srat. ? ennsy , 


ew Jerse Pittsburot 


lew Jersey Pr 
} 
ou 


Fred Heinzeiman G Sons 
if A " New y * 


Pittsburgh Metal Processing Co., Inc 
Pittsburgt Penr ' 


/ 
Bennett Heat Treating Co., inc 
r New Jersey . 
The Queen City Steel Treating Co 

. nnat ' 


iew Alfred Heller Heat Treating Co 
Commercial Metal Treating Co., inc New " New jo 

Bridgeport nr Hollywood Heot Treating Co 

f ge Abs , Nant J. W. Rex Company 

Cook Heot Treasting Co. of Texas \ ' b ‘Cc de Led nsdale, Pennsylvania 

nm r exa > ~ : : were — Stanley P. Rockwell Company 

The Dayton Forging G Heat Treating Co L-R Heat Treating Compeny Hartfor nnect ’ 


4 Newoar erse Scott G Son, ine 

> Tre ‘ d Rock nd r 

Dominy Woot be Corp The Lakeside Steel Improvement Co Standard Steel Treating Co 
lla 1S Pome sea ; Ohi , 
etroit Michigar 

Snover Company , Metallurgical, Inc Syrocuse Heat Treating Corp 

’ op ore nia Minneag +, Minnesot yracuse, New York 

Greenman Steel Treating Company Metallurgical, inc Winton Heat Treating Compony 

Worcest Massachusett Kor City 8 M Cle 116 OF 


vw 


is advertisement sponsored by these Companies which are members of the Metal Treating Institute 
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iI They select the correct size 
=a ‘“Hy-Power” Hydraulic Cylinders 


how leading 


car, truck \ % & & & 


Hannifin supplies "'Hy-Power"’ Hydraulic Cylinders in 7 to 100-ton capacities 


and trailer (more in multiple) to exert the force exactly when and where you want it. 
builders \) They mount the cylinders in 


Hannifin ‘'C’’- Frames 
solve 


production 
riveting 
problems 


with The “Hy-Power" line includes standard "'C"'-frames in a wide variety of sizes 
and types for portable or stationary use. Or, if your requirements are special, 
— Hannifin will design and build "'C"'-frames to suit your needs 
Hannifin 
a 7 o< Power source is the 
iealliiay ” exclusive '‘'Hy-Power’’ 
: Pressure Generator 
Hydraulics 


Here's Harinifin's patented, noiseless pressure 
generator. It's a compact unit that combines motor, 
pump, oil reservoir, control valves and high- 
pressure intensifier 


HANNIFIN "“HY-POWER" RIVETING if you're looking for a better riveting method— 
iS THE LONG-TIME STANDARD OF whether you need one riveter or fifty—discuss it 


with your Hannifin representative. Meanwhile, get 


THE AUTOMOTIVE INDUSTRY the full story by writing for Bulletin 150 


HANNIFIN | 


Hannifin Corporation, 519 S$. Wolf Road, Des Plaines, Illinois 
Air and Hydraulic Cylinders ¢ Hydraulic Presses ¢ Pneumatic Presses “Hy-Power” Hydraulics ¢ Air Control Valves 
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LIFE magazine selected the Ehrhardt punch and die above to illustrate the Special Feature Series on 
{MERICA’S ARTS AND SKILLS, Part 1X: Beauty in the Tools of Today. 


This Ehrhardt die appeared in LiF E magazine 
...and here is its ‘‘life story’’ 


When a die—even an Ehrhardt die—wins a “beauty rating 


Sten 


in LIFE —that’s news. But there’s more to this success story 
triple plus tells you how Ehrhardt brought the first precision 
tooling to the Mississippi then grew ata rate startling to 
skeptics in the industry 
e The above multi-stage lamination die produ es rotors and 
stators for air conditioning equipment motors. Its « omplete 
punch alignment was checked without removing it from this 
Moore “die Flipper’ —one of a complete battery of special 
machines which guard khrhardt’s famous precision at each 
step, and include the latest Elox electrical discharge machin- 
ing equipment 
If your own tooling ideas encompass even higher orders 
of precision—if you, too, foresee laboratory exactness soon EHRHARDT TOOL & MACHINE COMPANY 
being demanded routinely—if vou'd rather be prepared for 914 Menroe Street, St. Loule 6, Missouri 
tomorrow than caught with your tolerances down—read 
triple plus and be ready — Please send me a copy of triple plus 
Khrhardt, St. Louis accepts and solves problems at a level 
of difheulty declined by all but an estimated handful of shops 
in the United States, 
Send for the booklet triple plus today. Learn how this 
Ehrhardt concept—full range facilities plus precision sk ills 


A RE 
, r 
Telephone: CEntral 1-5350 city . 


A nation-wide service to the few who want 
the most in high precision gages, dies, jigs and fixtures 


| 
| 
| 
| 
| 
plus unique experience—can add up to a profit story for you | 
| 
| 
| 
| 


STATE __ 
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GIVES YOU BETTER 
Hard Gear Honing GEARS 


AT LESS COST 


QUICK GEAR INSPECTION 


One quick pass with a Red Ring honing tool 
cleans up the teeth or immediately reveals 


heat-treat distortions, thus indicating correc- 





tive adjustments in the gear forming processes. 


CORRECTION OF 
HEAT-TREAT DISTORTIONS 


Minor distortions in tooth profile, helix, index and 
runout are corrected in from 15 to 60 seconds of 


honing time. 





IN ADDITION 


Gear honing provides: 


@ The Lowest Cost Remedy for Nicks and 
“Hickies” 


® Improved Tooth Surface Smoothness 
@ Overall Sound Improvement 


For Quality Gear Production, write for Bulletin 
™ SPUR AND HELICAL GEAR SPECIALISTS H57-2 which gives the full story on Red Ring Hard 


ORIGINATORS OF ROTARY SHAVING Gear Honing. 
AND ELLIPTOID TOOTH FORM 


} 


NATIONAL BROACH & MACHINE CO. 
5600 ST. JEAN + DETROIT 13, MICHIGAN 


“w ~ ER F GEAR SHAVING MACHINERY 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A 9 344 The Tool Engineer 
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Prompt Service on RAYMOND SOUTH BEND 1412” LATHES \. 


Chrome Vanadium arses nce se rapnatigendariye ney sth yr 


as well as the routine ones. With proper tooling 

|e) a e y fz] we a its c. 7 work can often be machined with such 
precision and smoothness that sulbe 

. quent grinding, honing or lapping 

™~ operations may be elinunated 

Dollar-for-dollar you get more in 
South Bend Lathes Write for 


Accuracy to woes ae Gaenane 
keep machining 


; 
’ 


How to Run a Lathe 
helpful handbook 





for act 


STOCK OR SPECIAL SIZES 
MEDIUM, MEDIUM-HEAVY, HEAVY DUTY 


Distributed by leading die set manufacturers 


Wide variety of hole and rod sizes, lengths and 
deflections. Increased fatigue life. Reduced 
down time. Write for specifications and price 


list, and name of nearest distributor. 


RAYMOND Manufacturing Co. 


DIVISION OF ASSOCIATED SPRING CORPORATION (= 


BOUTH 


BEND 
a 


) SOUTH BEND LATHE 
DEPT. TE f CORRY. PENNA 


Bouth Bend 22, indiana 


USE READER SERVICE CARD, INDICATE A-9-347-1 USE READER SERVICE CARD; INDICATE A-9347.2 
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SCREW MACHINE OPERATORS 


\ 

@ To avoid 
galling and scratching caused by ordinary pusher 
pads, get the pusher pad that works “like magic”... 
practically wear proof and relatively inexpensive 
...Balas Solid Carbide Pusher Pads for Model “A” 
Master Pushers! Investigate their exclusive advan- 
tages by writing for literature and prices today! 


BALAS COLLET MANUFACTURING CO. / CLEVELAND 14, OHIO 


348 FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-348 Ihe Tool Engineer 
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Ex-Cell-O Method X Tool Sharpener Cuts 
Carbides Without Expensive Wheels 


Compare the cost! Diamond wheel cost in off-hand tool grinding runs 
eight to twelve dollars per cubic inch of carbide removed. Wheel expense 
with Method X averages only 20 cents. 


Compare the work! Method X produces no thermal stresses—won't 
chip or score carbide tips. Both carbide and shank are removed simul- 
taneously—no need grinding secondary clearances. 


Compare the operation! Operators can handle Method X Machines 
without special training. No pressure on the workpiece means less 
operator fatigue. Cutting speed (comparable to diamond wheel grind- 
ing) and desired matte finish—simply a matter of setting a power 
selector switch. 


For full information on Method X send today for your copy of 
Ex-Cell-O's illustrated Bulletin 443272. Or ask your local Ex-Cell-O 
Representative for one. 


—EXCHLO/ 


>ORPORATION 


Wachinery 


cuamala 32, Mmicniaan & Diutstou 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES + CUTTING TOOLS + RAILROAD 
PINS AND BUSHINGS + DRILL JIG BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 


57.40 











Engineered and Developed by Verson 
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to Make Manufacturing More Profitable 


part produced is an auto 

e housing 

th Transmat and automated 

elated tooling, Verson is well 
issist you in high production automat 
problems For specific recommendations 


itline of your requirements 


e 9336 S. Kenwood Ave. e Chicago 19, Illinois 
83 S. Central Expressway e Dallas, Texas 





